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Abstract 



Though virtuaaoy every child in this country is exposed to 
■ - ■ ■'' • ■ ' 

mathematics Tn the elementary schools^ there has been little documentation 

• . t ■ / 

- comparing alternatives in the mathematics training of their teachers. The 

purpose of this proie\:t has been to unite faculty members' in mathematics 

with faculty members in education and with school personnel in .comparing 

several alternatives in order to formulate a model program in the 

. . •■ ■ c ' 
mathematics preparation of elementary school teachers. 

/ First Year 

During the first year three approaches were identified and 
implemented over a ten week qiiarter:. Pilot A, an integrated content- 
mlethods-field experience program using Indiana University Mathematics 
Methods Program materials; Pilot By a coor(^nated content-methods- 
field experience program using traditional text materials; and Pilot 'C, 
traditional program with separate instruction in content and methods 
and with a probability laboratory in lieu of field experience. Each 
group met ten hoxirs per week. The time intended for content instruction 
ranged from 'approximately in Pilot A to 755^ in Pilot C and time 

jievoted to field experience ranged^om pjJ in Pilot C ,to about' in' 
Pilot A. ^ 

The subjects were primarily freshman and sophomore females ^o 

^intended to teach at the elementary Xevel and who had demonstrated 
competency in high school mathematics. Ninety-five students were 
randomly assigned to the three treatments. Twelve students either 
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• . ■ 

flailed to appear or dropped and another twelve with missing data were 
eliminated ftom the analysis. Of the remaining 71 subjects^, 25 were in 
Pilot A, 27 were in Pilot and 19 were -in Pilot -C. The resulting 
groups were found to be equivalent on all background and pretest measure's 
except for two attitude scales. , The posttest attitude measures wefe 
adjusted to account for the initial differences on the two attitude 
scales. 

Principal criteria/under investigation were knowledge of mathematical 

concepts, knowledge of methods of teaching mathemeCtics, problea solving 

• ' " • • 

ability, and attitudes toward mathematics, toward teaching mathematics, 

toward teaching elementary school ^^Idren, and toward elementary? school 

children. Data was collected via tjest instruments developed by the 

project staff and via interviewers, ' classroom observations, instructor 

logs, ^nd student evaluations of the course. Possible limitations 

identified, in the first year study included the teacher vari^le, 

instrumentation, and short duration of treatments. 

The main results for the first year are summarized below: 



.1.' A significant (p < .01) difference between Pilots A and B on 

Concepts was detected. This difference favored Pilot B. 
. *» ■ - ■ ■ ' 

2. A significant (p < .1) difference between Pilots A and C on 

Concepts was detected. This difference favored Pilot C. 

3. A significant (p < .1) difference'' between Pilots A and C on 
Methods was detect^t^ This difference favored Pilot A. 

\. No^ significant (p < .3^1-) differences among Pildts A, B, and C 

T . 

on Problem Solving were detected-. . ' * 
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A Jj^rULficant (p < iOOl) ^positive chaiige in student attitudes 



. towacrds Mathematics was detected in aliy three Pilots combined! 

6. A significant (p < .001) positive change, ia^ student attitudes y \ 
towards Teaching Mathematics was detected in all three Pilots 

combined. • ^ 

* . 

7. No significant (p < .2h) differences in student attitude changes 
were detected among Pilots A, and C. . / 

8. The students in Pilots A and B Viewed the program more positively 
then did the students in Pilolj C. \ 



' ' . Second Year. 

•The second year of the stu<fy was characterized by the need to 
. provide instructional formats which were -feasible for large, numbers of 
students with typical constraints of staff and rei^oUrces. In the 
interest of gleaning more information than the proposed case si^itidj^ of 
a. single program could provide, the staff accepted the burdeh 'pf. 
developing,, implementing, and evaluating two espmple programs.^ 

The difference in th6 two versions occurred in the^ second quarter* 
block when students were divided into two grodp^ of roughly eqiaal size : 
Group X, integrated content and methods with school experience using- 
primarily MMP materials, and Group Y, coordinated content and methods - ; 
with school experience using non-MMP materials. ' 

Following a common mathematics pontent course given in the Winter^ 
^ Quarter, students were divided into Groups X and Y for the Spring Quarter 

Instruction in content, methods, a^^^eld experience . • Students in . 

I V. ' 

' . . ^ ' . ' • . . ■ ■ ; ' ' • .N-^ ■ 
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Group X jpet daily in small classes taught by either f&culty or. graduate 
students. Students in Group Y attended .^arge content | lectures given 
*by^a faculty member and 'small labs and problem sessions given by \ 
graduate sttidents. They also attended small classes devoted to methods 
instru^ction ^ch vere '"taught by faculty and graduate students. Possible 
limitations identified in the; second year study, included lack of random 
.assignment ^ to treatments, and in some case is less control of certain 
.variables. . - 

The map.n, results for the second year are summarized below: 



1.' Significant dii^erences' were fotind on several background 

variables. Students in Group X had significantly (p < .027) 
lower gradepoint averages, had significantly (p < .010) less * 
participation in the I^reshman Eai^ly Experience Program, had 
significaatly (p < lower class standing, and were 

signifiqantly (p <^ .05O) ^linger than students in Group Y. 

■ . ■ ' ■ 

' 2. No significant (p < *737) difference between Group X and - 
■ Y oh Concepts was detected. . ^ 

3- A significant (p < .001) difference between Groups X and : v, 

Y on Methods was detected. This difference favored Group Y. 

k. A sig3xLficant (p < .011) difference between Groups X and 

Y on Problem Solving was^ detected. This difference favored 
Group Y. " 

5. A significant (p < .039) difference on the Teaching Elementary 
School Children scale was detected. This difference favored 
Group Y. 

6 . A significant (p < ; . 001 ) positive change in ^ttident attitude s 
towards Mathematics was detected in both Groups combined. 

7. A ^significant (p < .01) positive change in student attitudes 
towards Teaching Mathematics was detected in both Groups 
combined. . ! 

8. Significant differences were found ^on two of the post • 
attitude scales adjusted for the initial diff(^rences in 
early experience participation and in the Attitude Toward 

/ Teaching Children premeasure. The Attitude of students in 
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Group X on the Teaching Mathematics and Teaching ELementary 
School. Children scales was significantly (p < ".060 and 
• -> p < ;0l8 respectively) Ipwer than the Attitudes of students, ' 
. in Group > , . 

■. ■ ■ ' . ■ ' , • . 

The report offers the following recommendations: • 

Reco TTmi ftndation. 1 ; Mathemiatics faculties, education faculties, and 

' ■ • • • . ^ ■•■ ' • 

public school personnel should Join together in upgrading the matl^ematics 

V . ' ' 

program for prospective elementary school teachers. 

Recommendation 2 ; Instruction in mathematics content and mfethod^ . > 
should be strongly coordinated, but need not be combined. 

Recommendation 3 : . School experience ' slKAild be included in the 
coordinated content-methods instruction. v 

Recommendation h i A mati^ematics- conte^ course should precede the 
combined consent-methods- school experience package. 

Reccmmendation 3 : A significant portion of the content instruction' 

(and of coxirse the methods instruction) should be activity-oriented; 

• ■ f 

moreover, the activity-based learning should lead. the non-acti^ity-based 
instruction whenever both are present. 'V 

Recommendation 6 ; Students should be required to display mastery of 

high school level algebra and geometry and give evidence of school 

' ' ' 'I 

paarticipation as prerequisites to enrolling in the content and methods 
courses. 

Recommendation 7 : Lines of communication should be developed among 
institutions which train teachers to provide for cooperative efforts 
in the development of their programs'. . 
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The Conference Boaurd of the Wthematical Sciences National Advisory 

i '. ^. _ . ■ ^ ■■ ■ ■ ^ 

Ccnmii-Btee on Mathematical Education (NACOME) in its 1975 report "Overview 

, . * .-^ 

. and Analysis of Schoof Mathematics Grades K -12" initiated its discussion 

' ■• . . . 

'^of teachjer education icLth the jgpUowing remarks (page 81): 

The dnfTiinant feature of the mathCTiatics teacher education 
picture is the absence of hard data^ concerning ;j^ograms and 
practices, reqoiirements, and chao?acteri sties of the products. 
Much of "What, is written, discussed in conferences, and used 
to Justify recommended programs is based on sketchy impres- 
sionistic data, random cases of innovative activity and ^ / 
^ research, and opinion. 



The report cited^(page 88) several seiaous concerns of the National ' 
Coimcil of Tdachers of Mathematics (NCQM) Commission on Education of 
Teachers of Mathematics regarding crarrent preservice teacher education: 
"One is the severe lack of research on and evaluation of teacher 
education programs and especially the n^eid fdr shared information and 
coordination of research and .evaluation efforts involving several 
teacher training institutions." In its recpmmend^ations for further 
resectrch NACOME report concluded the, following (page 1^3): " 

There should be contirtuing attempts to find a* sound empiripal 
basis for the recomoaiendation of particular patterns, methods, 
6md materials of instruction and of particular instructional 
and curricular organization. Needed are extensive evaluations 
of programs and comparative studies bf alternative programs. 

Groups such as .the Committee on the Undergraduate Program in 
■ "V • ■ ■ . 

Mathematics (CUTM), the Cambridge Conference on Teacher Iraiaaing ajid 

the NC5M Commission on Preservice Education of Teachers of Mathematics 

have provided helpful suggestions regarding the mathematical preparation 
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of elementary school teachers, but have not provided hard data 
concerning various programs auid -practices. * 

One strategy for ' improving the pre service mathematics training 
of elementary teachers -which. has emerged isvthe bfending of content/ 

^d methods. For instance it was recommendedNby Roy Dubisch^ writing 

. •' '■ \ - 

in the National Socie-ty for the Studjj^of Education 197 0 Yearbook, . 

. . ■ •. » * 

Mathemat ics E ducat ic^ that 

J 



1. There is a great need to relat 



more closely what is being 



studied to problems ^f teaching elementamr and secondary . . . 
school liiiMiieiatics. ^ \ 4^ ' • ^% 



2. Closely related to -ishe need jusV^^cribed is'tl^e need to 
proy^de for a discussion of teaching methods^ along With 
^ ' ' ' cont^t,# rather than fl|,^tu(3y of content and methods ia 

se^iarate ^courses. ^* \ ' • * '^^^^^^^^^ 

The major thrust for combined content-methods ^programs has been 

ft, . • ' ; . 1 •• . 

provided by the Iijdiana Itoiversity Itothemat^cs Methods Program (MMP). 
/ . A brief summary of its impact, was given in the KACOME report (page &f)\ 

■ . ' ■ ^ ' ^ - • ' ■ 

There have been very^ few well-publicized programs experimenting 
with changes in the pre service matl^iematical education of teachers 
in recent years. A notable exception is the Indifiuia University, 
Mathematics Methods ProgracN^diich integrates content, methods, v. 
laboratoiy clinical and field experience within course'^ "ffibdules, ^ 
rather than separating them in the traditional manner. Teacher 
educators have expressed considerable'^vor fqr the concept of 
- integrating content and methods. But there has' been limited 

• implementation -in fo3cml program structures. * The difficulties 
' of cutting across administa:atiy0--and departmental lines ^in 

colleges 8uid universities have blunted many attempts at orgajip- 
Ization change . ^ - . ^ ' . 

In its re cnmmendfttlons the report stated (page 139): 

, Colleges of education, professional mathematics ^education 
organizations, accrediting aigencies of teacher certification, • 
' and the mathematics 'comomxnity must cooperate to produce ^ 
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'inathemirtics teachers Imo^edgeable math^Milkcsy 'aware^ of, / 
V oriented to, and practiced in a imal-yLtude or- teachipg styles. / 

and materials and philosophically prepared to make .decisiops- 
' a abofut the best means to facilitate *;the«contenrpprary, compre^ 

h^nsive' mi^hematics ^ucatioh of their* stddents.^ , Purthter, «tie ^ . 

above bodies;^ together with local school boards and organization* 
.. representative of teachers must continually facilitate the- 

maintenance of teachers V^Var^^^^^s of and input to current^ ' . 

programs and issues. V ^ - 

-^In^.a detailed evalxaation of the MMP (Archambauli Pinal Report, 
197^, pagesAl^3-l^) the Indiana University HSF project was described 
as "the first honest attempt at ;^ set of materials which CSmbine* ' 
instruct ioW in mathematj^cs content and methods." The report continues 



IJpwever, there is also little doubt in the minds of the majority 
of the users of the MMP materials that ^ ^^lack of content in the 
units will besja deterrent to their widespread use. Due to this . - 
weakness as well as to the vagueness of certain directions and 
activities^ it is recommended that revisipns in the units be 
made. To provide. sp€!cific^«xiirections for these revisio^ an' 
indepth analysis of the units orchestrated by aii independent . ' ^ 
third party should *be conducted. HgEwever, since there is con- 
' _flicting speculation about how maiitemati as content affects . 
teaching behavior, an empirical investigation of the effeot of 
varying amounts of mathematics content on the later teaching 
performance of PSTs (preservice teachers) ^so should be -under- • 
taken. • - * 

' ■] " - - •■■ 

Prior t9 the prefect discussed in this report', Ohio State University 
was representative of majtay institutions involved in the preparation of 
elementary school teachers; in s^te of its commitment to the training 
of significant numbers of prospective teachers, there was a history of 
noncommunication between the Department of Mathematics, the College of 
Education, and local school personnej^ in developing th^e mathematics 
component of^ training programs fpa<elementary teachers. \ However, in 
recent years several facul^^^^^^rriembers in the mathematics^ depaortment have 



developed a strong interest in the content courses for preservice 

17 - r^' 



elementaary^teachers ai^ Save ul^ected change's in that sequence., ^ 
Saturday •fliQi'iilpjg bn-cacrpus mathematics program, priBprily for inn^r 
cXt/ -Gi^tiic^ol^^daiX^^^y founded ty' Arnold Ross gave-unusuiELl opj^riunity 




for fItpttKy in thenmathematics department/ to become involved with . 
school joathem^dcs and tQ work: directly/with children. In addition, 
thie publip"^ schools xh the CbiTunbus area were requesting assistance in 
developing nfew programs and several faculty ^re working with groxips ^ - 
of children in the schools. At tAe same time the College of ]^ucation 
was develojc^g programs Which permitted students\to integrate methods 
courses with field e3qperience^ in arfea schools. * Thus, ther* was a 
strong impetus to rnartiire conaminication among the Deparjtment of ^te.th^matics, 
the^' College of Education, aijd the 'local, schools to seek improvement 



in the, mathematics training of ^el^iaentary teachers 




0 - 



- { 
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j.^ Erojec1^ Goals • — ' - ^ 



The overall purpose of the proj^t vas to-tmite the Uni^rsity*s' ^ 
. " i ^ * ■ * ' ' ^ . ^ .' 1 . 

mathematics faculty with its education facility and^ ^ath pubJLic schooOj 

■ •■ • • I, .> ^ ' . - . ' 

pftrsonnel in pyovldipg ijeaningful preparatidn 'in .mathematica* f or / ' ^ 

prospectiye. elementary school teacher s |, iTb r primaocy specific ^goals 

were the following: ' \- I 

■ ■ ■ • .■ ■ ■ / ■ / 

la, ToMefine^ using existliig ciirriculum. mate3;ialsJ*three 
alternative content-methods progi^jjis with* diffCT 
aid with varying amounts of mathematics content, - metnods, ^ . ; - 
auod school experience; V 

■ ... ■ ■ / ■ ■ * 

lb. 'To compare acliievement in content, achievement in methods, 
' . . and changes ,in attitude, i)f prospective elementaiy. school 
^" te^ighers enrolled, in -^ese three alternative conUent- i 
mfethpds programs;' - — — rr^ — ♦ 

' ' ' ■ • 

* 2, To develop, ijoogplemeht, and ev^uate example programs 

' invQjlving '*||Lrge maiifl^ers , of pre service' td^ 

Godls 1 and 2 "Reflect the principal tlirust of 'the^rst and. second" 
years of project activity respecti'^fely,. 



f * V^/ ^'/^ Project 'Act'^vity 



1 



In iSie ^seo^i^p^^ foUdw, project^tivlts^ is.'* discus . . 

light of thehsspals. V • A - '^^ * 

J* ^Goal la ;r ^ To define, iising existing 'curriculxm mMe:pials, three ' 
alternative content-jja^tho^s programs vith different formats and ^th" 
v&rylng amounts of mathematics 'content, methods, and school experience • 

The first six months of thejproject focused on the definition of 
three different programs in the mathematics preparation of prospective' 
elemeii^taary school teachers • • ' - 

. The project. staff used part of the first weeks of the project 

•* ^ , ■ • ' " , 

■ ■ /, ■ ■ «k 

clarifying objectives so that the Experimental instruption in,cluding 

. • r t ■ . 

varying amounts of mathematics content, methods, and school expedience 

be piloted durflbg Spring *Q^a^ter 1977 • Glefiirly a one^ qufiarter 

experience - could- not be expected to provide prc^spectiv^ teachers vith . 

a^Ll of the skilly and understandings for teacjiing elementary school 

mathematics/ .The fitajff first identi;fied thdse outcomes tjjjby considered 

desfec;abie for teachers of elementary school mathematics • They then 

identified those characteristics "tfliich vould be^f high priority for 

the Spring Quarter experience rather thaii other aspects of the program 

such as the second mathematics course, student teaching, etc The 

' ' ' ' ^ ' ( 

following objectives were identified for the sjpring instruct ionK -- 




1. • Students shall understand the mathematics topics of tlie --v 

elementary school curriculum contained in the spring course. 

2. Students shall make appropriate selection of methods, 
ntftterials, and learning activities for teaching a concept 

\f or topic. , * 

■J " ' • K - / . ^- 

3r« ^J»idents shall use more than one model or explanatipn in 
\.- terching a concept or topic. 
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V. students shall use app3x>p3riate >^sequencdLiig of topics and. 
" activities In mathematics instruction. 

' -5. .^Students shally recognize mathematics in the everyday ^life of ' 
.a^hild. • . K \ ' 

6. Students shall* foimilate--prob:j.ems and solve them. - 

7. -Students shall rpcognize and use valid reasoning ,and * 
V y precise languetge * ' _ ' ^ " - 

, 8. Stu^nts shall identify the needs and learning difficulties 
of ii^vidual st^ents.in th^r^study of mathematics. 

Starbin^TJOints for the exploration of various alternatives by the 
project staff were curriculum materials^ journal articles, and presentations 
by visiting consultants. \ A study of MMP materials was aided by two 
visits to 0SU^j3y John Jiejl^^ director of the MMP, and b^a visit to 
Indiana University .by the OSU faculty assigned to teach the MMP in this ^ 
project. Experiences with* combined .programs at Michigaji State University 
(including the MMP) were sheared by consultant Lauren Wopdby. Further 
insight was provided by Roy Dabisch and Shirley Hill, who i^ye been 
active natic^nally in teacher training programs,, and "by Julius Goldberg, 
who has had extensive experience with Soviet teacher twining programs. 

The three alternative approaches were" identified as follows: 

Pilot A: Integrated content and methods with school experience 
using MMP materials. ^ 

■ ■ ' ■ . ■ X ' • ■ . ■ 

. Pilot B: Coordinated content and methods with, school experience- 
using non-MMP materials. » ' 

Pilot C: Separate content and jaethods with a probability 

laboratory aiod no school experience. . ♦ 



Pilot A * Pilot B Pilot C 

(mm? combined approach) (non-MMP combined ^ (traditional approach) . 

' - approach) 

FIGURE ,1. Time Allo.ted to Content, Methods, and School Experience by 
Pilot Groups 

Figure 1 suggests the approximate emphasis on mathematics content, 
mathematics methods, and mathematics integrated school experience planned 
for. each of the pilots. In each case there was a toted, of 10 quarter 
hovirs of instruction. Of course, the nature of the combined approaches 
often made it, difficult to distinguish' between the three components 
accurately. / . 

The courses involved in the v pilot instruction are. described below. 
Each course met for ten weeks; credits refer to quarter hours. Each 
student enroled in M1P5, 5502, and either E289 or V2S\ depending on the 
pilot group. 

M105: The first of two required five-hour, mathematics content 

courses covering the egithTnetic of the counting numbers, . 
integers, and rational numbers, including applications to 
probability and statistics using. a problem solving 
approach. Combinatorial questions and divisibility , 
properties are included. 

E50£i A three -hour methods course focusing on the curriculum 

and instruction of mathematics in grades K- 6. Readiness,^ 
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• ' ' ■■ . ■ . . ' ' - - ■ ■ 

^ ■ " , " ■ • • " ■ •'" " . ■ • • ' - 

• , sequencing^ materials selection amd use^ and evaluation 

. axe considered for the topics in MLOJ. 

E289: A two-hour field experience course in which tiniversity 
. students teach amal T groups of children in the elementary 
schools. . V " . 

■ " ' • . \' • ■ „ 

M29^: a two-hour mathematics lab. developed- to extend the study 
- of probability and statistics , in em activity-oriented 
setting. ' V _ . 

- N ' . . * ■ ■ ■ 

The thiree pilots were constructed from the above courses and had the 
descriptive characteristics shofwn in Appendijc A. . ^ • . 

It should be noted that ■proficiency in high school l^vel algebra 
either by placement .examination or university coursework is a prer - 
requisite to M1P5. In addition 9056 of the students participate in ^ 
the Uhiversity*s Ereshman Early Experience Program (lEEP) in the schools 
prior to taking these courses. As a part of lEEP students spend about 
12 hours per week for 9 wseks as observer/aides in elementary school • 
classrooms. 

Implementation occurred Spring Quarter 1977- There was a ten-week 
instruction period emd three hours of 'testing during examination week. 
Each pilot met- ten hours per week. Pilots A and B were team-tatight 
with both instructors present in each class, while in Pilot C the 
mathematics instinic'^^sV^j^ the education instructor taught. separately. 
A list of topics covered in the mathematics courses can be found in 
Appendix Jiesults of the implementation are discussed under Goal lb. 
A brief description of the three Pilots is given next.. 

Pilot A closely followed the MMP booklets. Content and meldiods 

instruction primarily involved having students do the activities in 

•» 

small groups under the supervision of the two^instructors . Typically 
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this'*involyed the use of laboratory ^materials and elementary school 



textbooks. The MMP slide tapes were also used^for the units covered. 
The pre-service teachers (pSTs) made two visits per week to a traditional . 
' eilementacry school classroom "where they each taiaght a group of one to 
three children via an activity-oriented approach. PSTs made two or . 
three visits with the Same ^children and were given greater responsibility 
for planning the activdtie's for each visit. , During the quarter they 

sequentially encountered children in most grades one through six. 

- ( ■ • • • 

Pilot B covered the same topics, using a conventional content 

textbook, Nuffield texts, a collection of resource materials, and 
conventional elementary school texts. ^The apprpach was more instructor- 
oriented, less ' activity oriented than Pilot A. The contej^t and methods 
instruction was highly coordinated, but fairly distinct, the emphasis was 
y dependent largely on which instructor was leading the discussion. In 
ftii there was a greater content emphasis and lesser methods emphasis 
than in Pilot A The PSTs made one visit per week to an elementary 
school featuring' an informal learning approach. where they instructed 
gmftii groups of children vi^ a learning center approach ,or tutored 
individual children. During the quarter they encountered children at 
various grade ' levels . 

Pilot C u^ed conventional texts in content and methods to cover 
the same topics as Pilots A and B and was supplemented by indepth 
laboratory experiences in informal probability jand statistics. The 
instruction was divided into three parts taught by three separate - 
instructors. Content instruction was presented in a highly problem- 
solving oriented lecture-discussion format/ Methods instruction was 
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■ » '■».» .■ 

V ■ . ■ • - . •• - - 

.. ■ •» • . : 

■•• ' . . . ^ . ■ . ' ' « 

* ' 

was conducted in a lecture discussion format supplemented by 
activities involving standard methods materials. The probability- 
statistics laboratory was activity-oriented priinarily content instruction 
and was in lieu of school experience. A sanrple of the instructor- 

developed materials can be found in Appendix A. 

>.'•'.' 

Goal lb ; To compare achievement in' content^ achievement £q methods, 
and changes in attitude of prespective elementairy school teachers 
enrolled in three alternative content-methods programs • . , 

The three alternatives described under Goal la were cqnrpared 
during Spring Qufiirter, 1977 • Initial characteristics of the treatment 

groups were determined at the beginning of the quarter. Achievement in 

■ " ■ ■ ■■ *^ ■ " 

con1:ent. problem solving and methods and changes in attitude were ' 

measured according to the procedures, described below. . Student assessment 

of pilots was also obtained via course evaluations etnd interviews • 

Description of Sample ^ . 

The population of students for the' project included those prospective 
el^nentary education majors who , 

1. were attending classes at the main campus of The. Ohio State 
^ ■ University during the Spring Quarter of -I977, 

2. had not previously received credit fo^ Mathematics IO5 ^ ^ 
, or Education 50e, and 

3» registered for the ten hour block oif: time reserved for 
this project in spring of , - 

l!he 95 ^students in thisr population were randomly as sii^edf to the 
three groups. A few students did npi; appear eifter assignment 'to groups 
and a few students dropped the couj^ses. These and others with m-Lssing 
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data on pre or post nD^fustires were e].i jni nated 'firom the analysis ♦ V Ihe 
sajirple used, for a1 V grotap comparisons included those subjects remaxniri^ 
after dropouts and missing data subjects had bee^ eliminat,ed. 5Bhis 
groirp' "was identified as the; Final Sample , Tabl^l is a svimmary of the 
samples for the pilot groups, ' . - ' 



TABLE 1 





/Summaiy of Final Saaiple 








Pilot 
A 


Pilot 
B 


Pilot 
C 


Total 


Original Sample 


31 


32 


32 


■ 95 


Dropouts 


3 


. 2 , ^ 


7 - 


12 


Missing Diata 


3 ■ 


3 


■ 6 


. 12 


Final Ssunple 


25 


27 


19 


71 



Initial Characteristics ^ 

The Initial characteristics of the subjects -which were measxired at 
the start of the quetrter included certain background inf ormation|L 
mathematics level, and attitudes. On the first day bf the qjiajrter each 
student completed a questionnaire, -wrote a mathiematics pretest, and 
responded to an attitude inventory. The questionnaire surveyed the 
following backgr<3und characteristics: 



1, 
3. 

-5. 



7- 
8, 



Class standing or grade level , ; . 

College CTad^ point average (GPA) 

Grade exproted in ^th IO5 (first required content course) 
Grade expected in Education 502 (methods) 

College mathematics courses conrpleted (college math -rating) • 

These courses were ranked as to level of ma^ematics. 

participation in a supervised school based field experience, 

FEEP (Ere shman Early Experience Program) 

Sex - • - ' 

Age , ' 



/ 
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9- Intention of teaching , in an elementajy school 

10. Years of high school mathematicfs 

11. Average hi ' school mathematics course grade 

The students involved in the spring program were primarily freshmen 
and. sophomores. They vere average to above average stin^nts -with college 
gradepoint averages around 2.50 to on, a fotar-point scale. Most 

of the students anticipated receiving grades of A or B fot .both the 
Math 105 and , the Education 502 components of the program. Generally 
their expectations were high. Grades in the two'^bt^rses usually 
average around C+ and B+ resjjectivjely. The college level mathematics 
background of iihese^ students varied considerably,, but '^all students 
satisfied an ele^ientaiy algebra prerequisite a sy demonstrated either by 
satisfactory perfoamance on the xmivefsity placement exam or by- completion 
of OSU coursework. A ftTnaii number of students indicated . tha.t they ^^^^^^j^^. 
taken pre-calculus or calculus courses beyond the prerequisite^ Most of 
the students had been involved in the College of Education early field 
experience activities prior to 'registering for the Math 105 and . 
Education 502 requirements. ^1 * ^ 

Eighty-six percent of the students were wo^en, most under the age 

■ *» ■ 

of 21/ The students reported having had three courses in high school 
mathematics at the algebra I level or higher. Their ^If -reported 



hi^ school grade point average in hi^ school mathematics was generally 
between 2.5 and 'SsO on a four-point scale Percentage distributions 
for background variables are given in Appendix C. 

A Mathematics Pretest consisting ^of thirty multiple choice items 

• ' ■ . • , * ' 

was also given on the first day. The instrument wais designed to obtain 
a measure of the student's underStaaading of concepts and problem 

: / ■ ■ . . 27 . ■ ^ " ; ■■■■ . 



" 19 . . FIRST YEAR 

solving sld-Us before the coxirse. Not all problems were chosen to 
reflect the coiirse content For example, severCkL proJs^Lema measiired . 
the '^ftrtiity of the student to translate -a, written problem into a 
mathematical representation; there was a consumer item and one or two 

items ^to test for basic vocabulary. Some- items posed elementary 

. ■ * < 

problems in topics contained in the course: set operation, subsets, 
place-value, division of whole numbers, factors and niultiples. 
Integer arithmei^c, order of fractions- and decimals, division of 
fractions, ■funding decimals, ratio and perce^, and probability. The 
test statistics for the pretest are given in Appendix K. The means 
and standard deviations for background variables 6jid the Mathematics 
Pretest are' given for the final sample (n = 71) in Table 2. The same 
data *for the missing data subjects and the dropouts are given in 

'' Appendices D and E. 

The s^dents with missing data ranged from low to high in 

, mathematics ability over aU three pilots. The equivalence , of the 
three resulting pilot groups' was tested using multivariate and 
univariate analyses of variance. The variables \4iich indicate general 
CLcademic ability or ability in mathematics were grouped together. The 
correlations calculated using all available data after dropouts are 
presented in Appendiy F. These correlations indicate that these 
variables 'aire generally related!^ 'Multivariate and xinivariate analysis 
' df vsir|ance w^Lth these seven variables;, as the dependent variables were 
computed using the final sample. The' results are presented in Appendix 
G. No ' significant (.p5 level) differences were fbuiid between pilot 
groups on .the academic background variables. 
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TABLE 2 ' } " . 

Backgroimd Variables and Mathematics Skills Pretest Meajos and 
Stajidard Deviations by Pilot Group 





Pilot 
n = 25 


Pilot- • 
B 

n = 27 


Pilot 

c 

n = 19 


Variable 


X 


SD 


X 


SD 


X SD 


Math Pretest 


. 20.68 


ll-.OO 


21.18 


3.08 


22.05 2.55 


Class 
Standing^ 


1.70 


0.7^ ^ 


1.70 


0.61 


1.79 0.63 


'gpa^ 


2.83 


0.49 


'2.88 


0,49 


2.91 0.59 


Expected - 


3.16 


0.55 


3.4l 




3.32 0.58 


Expected /; 
E^02 Grade" 


't ' 

3.48 


0.59 


3.56 . 0.51 


3.47 • 0.61 


College 
Math Rating^ 


3.56 


1.36 * 


3.52 


1.37 


3.60 1.22 


participation 

XXL J:J!AZ!jir 


l.*12 


0.33 


1.04 


0.19 


1.16 0.38 


Sex® 


1.80 


0.41 


1.93* 


0.27 


1.84 0.38 


Age 


1.12 


.0.33 


1.11 


0.32 


1.10 0.32 


Intend Teaching in 
Elementary School^ 


1.08 


0.28 


1.00 


0.00 


1.21 0.71 


Years of 
H.S. Math 

^ - ' . '■ 
Average . 

H.S. Math Grade 


2.80 


0.91 


3.00 


0V83 


2.90 0.57 


2.76 


0.83 


2.85 


0.72 


2.63 0.76 


a 

1 = Freshman, 2 = 


Sophomore, 


3 = Junior 


, 4 = Senior, 5 = 


Other 


^ Ifr = A, 3 = B, 2 = 


C, 1 = D, 


0 = E. ' 


. ^ 1 


= Male, 2 


= Female 


° Range 1 thru 9, 9 
^ 1 = Yes, 2 = No . 


= most advanced 

. ' 29 


^1 

3 


= Under 2l, 2 = 21 - 24, 
= 25-30, 4 = Above 30 
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The remaining five background variables 

Class standing , 
Participation in Freshman Early Experience, Brogram 
Sex 

Intend Teaching in an Elementary School 

were grouped together. The intracorrelations using all available data- 

after dropouts for these variables are presented in Appendix H. These 

variables are descriptive of the non-academic background of the students 

■ " ■ • ■ 1, 

in each pilot group. Multivariate and univariate analyses of variance 

vith these five variables as the dependent varietbles were computed for 

the final sample and the results presented in Appendix I. 

The results of the multivariate and univariate analyses of variance 

reveal no significant (.05 level) differences in non-academic abilities 

or backgrounds for Pilots A, B and C. 

In addition to the background survey and the Mathematics Pretest 

the students completed an attit\ide instrument. The pretest at^'l^^ude^ 

scores were obtadnedy^^om the responses of the students to four semantic 

di^ferefib^als ea^jda-mving nine pairs of bipolar adjectives. The students 

lese adjective pairs in the position which described 

their interest^ perception and/or understanding of these four areas: 

I. Mathematics 

II. Teaching Mathematics 

III. Teaching Elementary School caiildren ' 

IV. Elementary School Children ^ t 

The responses were scored relative to the project staff's perception of 
how the "ideal" elementary mathematics teacher would respond. The scales 
fiuad the weights assigned to each response are presented in Appendix J. 
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The reliabilities for these scales are presented .in Appendix K for the 
six times this instrument was admini^t^ed throughout the quarter. Th^ 
pretest^ attitude means and standard de'vlations for the final sample 
are presented in Table 5. Summary of attitude scores for missing data 
subjects is given in Appendix Li, 

The pretest attitude scale scores were. subjected to one way 
multivaariate and univariate analyses of variance to check for initial * 
differences between Pilots A, B and C. The results are given in 
Appendix M. The multivariate atnalysis shows an overall significaoat 
(p'^ 0.016) difference in the attitudes which can be traced by inspection 
of the xmivajrf.ate tests to the attitudes involving children and tjea^hing 
children. The results of the post-hoc ajialyses of ,the group means are 
reported in Appendix 0. ^ 

Analysis of the pretest attitude responses indicate that students 
in Pilot B had interest, perceptions and understandings of teaching 
elementary school children mo3*e nearly ideal than did those in Pilot 
C. It is also evident/that the Pilot A students had interests, 
perceptions and und^erstandings of elementary school children 'which were 
more nearly ideal than did those in Pilot B. The correlation between 
attitude s toward elementary school [ children aoid toward teaching 
elementary school children was only O.O8 — Hot significant (see 
Appendix p). Due to the differences on the pretest attitude scales \ 
and the lack of cori^eiation repoirted above the Teaching Elementary 
School Children and Elementary School Children pretest attitude scales • r 

were selected' as covariates for the analyses of the posttest attitude 

- * ' ■ • . ' 

measu3fes, . > . / 



Content^ Methods^ and Problem Solving Achieveiognt 
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The cognitive criterion measiires for this project were as fdllovs: 

A. Mathematics Concepts Test (see Appendix Q) 

B. . Methods of Teaching Mathematics Test (see Appendix R) 

C. Mathematics Problem Solving Test (see Appendix S) 

Copies of the item statistics are included, in Appendices Q/ R^ S. The 
summary statistics foir these tests are given in Appendix T. The 
frequency distributions aj:e given in Appendix U. -Students had 55 minutes 
to write each test, 

The intent in the preparation of these measures was to include 
items to Q-s^s the content of all three pilots. Some of the ^tems 
were designed to assess elements of the project ^vrtiich all, three 
pilots had in common while other items' were relevant to only one or 

two of the pilots. As would be expected with such an instrument, the 

■ «^'. 
^internal consistency reliabilities reported in Appendix T are low. 

The mathematics concepts were more consistent across the pilots than ^ 

were the problem solving or methods components as is r4flected by the 

reliability. Undoubtedly the quality of some of the items in the 

instruments also contilbut^ to the low reliabilities. • ' \ . 

The Mathematics Conceptk Test was a 36 item test consisting of 

A. Nineteen multiple choice items with only one correct choice 

B. Five multiple choice (multiple correct answer) items 
. C. Four matching items 

D. Eight items involving more extensive answers by students 

The eight items in D called. for listings, proofs, solutions of problems, 
and application of the mathematics. The Mathematics Concepts Test was 
constructed, using the topic outline (see Appendix B) for the mathematics 
coini^B^nt ot the project. , The TnaYlTrami possible score on this test was 
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hh and the mean across all pilots was 30.1.. The average difficulty 
a^^^pss all items was .28 which means the students overall experienced 

a 72 percent success rate on this test. 

« ■ * ■ - ■ . *■ 

^^^^*«he Methods of Teaching Mathematics Test was a 20 item test 
consisting of 

A. Twelve multiple choice items with only one correct 
response per item - • 

B. Five true-false items 

C. Two mailt iple choice items with multiple correct responses 

D. One ftree response item. 

The content of the methods instrument included 

Selection a^d sequencing of activities (k items) 
Use and understanding of manipulatives .(5 items) 
Detection of error patterns (5 items) 
Selection of models for instmction (l item) 

. Eqtiivalent representations of problem statements (5 items). 

. , . • ^ • . ■ ' ' \ 

All ^items were scored as right or wroiJg except for the free response 

iteSm which was scored^ from 0 to 2. The maximum possible total score \ 

was 21 and the mean across all pilots was 13.9 . The reliability was 

veiy^low (.^2) due in part^to the varied coverage of topics^'by the 

three pilots and in part to the quality of the items. 

The Mathematics ProblgSi Solving Test was a 10 item test made up 

' . . • ■ ( ■* 

of two parts: V 



Part I : Items 1 - 5 for which students were instructed to 
•attempt aU five . 

Part II: Items 6-10 for which students were instructed to work 
as many as they could in the time available. 

' ; * . * ^ ■ . ■ ' 

The problems- were daosen to be in the spirit of the problems students 
had solved thrpu^out the course but did not repeat any problem students 
had encountered in the course. Each of the ten problems yp^s given a 

■■ ' .. 33 ' . ■ ■ ■ ' V ■ 
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maadmmi possible score of ten. This restilted in a total maximiin 
possible score of 100. The three MIO5 instructors Jointly set the 
grading criteria for each problem. They then split up the problems 
for gradiiig so that all students' responses to a given problem were 
read by the same grader. The mean score across pilot groups was ^0.0 . 
The reliability (.58) is effected by the testing procedure used. The 
students tended to work on different items out of the last five. Since, 
all items were not attempted by all students, the internal consistency 
estimate is lower than if all items had been attempted by all students. 

The means and st^dard deviations by Pilot Group for the post te^t 
measures^ of mathematics concepts, methods^f teaching mathematics, and 

problem soliftng sK1\ls for mathematics axe presented & Table 3. 

. '^^ ■ 

M ■ ' 

• ^ . . TABLE 3 " ' ^ 

Meanfe and Standara\peviations> for Concepts, .Methods,^ and^ Problem 
' .Solving Post Tests .by Pilot Group (Year l) * . 

. ^ Pilot Pilot ' Pilot ^ 

' :^ ' c : 

n = 2$ n = 27 n = 19 

Variable . "~ " " 



Concepts 

Methjpds 

Problem . 
Solving 



X 


SD 


X 


. SD 


X 


SD- 


26.56 


6.09 


33.00 


5.30 . 


30.32 


3.97 




2.32 




2.52 


13.26 


2.16 


36.20 


10.9^ 




17.25 


'^2.53 


13.81 



\^ one-way multivariate analysis, of variance with three levels 
(Pilbtfi A,- B and C) was computed for the Concepts, Methods and Problem 
Solving tests. The re stilts are given in Table. 4. 
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■ TABLE k 

■ . . . . " .. - 

.tivariate Analysis of Variance for excepts. Methods, and 
oblem Solving Criteria Differences Among Pilot Groups 



Jfiiltivariate 

(3 dependent variables) . F(6,132) 



P < 



7.1222 0.001 
Univariate Variables F(2,68) ^ ^ 



Concepts 9.65^ 270.361 a. 001 

'\&rte7 13.5^6 0.095 

1 lJjT2 221.510 '0.3h8 



Methods 

Problem Solving 



A 'significant n&iltivariate effect was found (P < .001) . The 
univariate analyses of variance resulted in significant ^-fferences. on 
the Mathematics Concepts Test (P < .001) and on the Methods Test 
(P < .095). To further isolate these effects, Scheff^ feomparisons are 
given in Appendix V. . ^ , » 

The comparisons of Pilots A, B and C on the concepts measure 
indicate that Pilot A was significantly lower < .01) than Pilot B. 
Pilot A was significantly lower (P < .1) than Pilot C. Pilots B and 
C^were no*^ significantly different. (See Table 3 for me^.,) ' ^ 

The cd^arisons of Pilots A, B and C on the methods measure ' ^ 
indicate a difference between the' means for Pilot A and C (P < .1) 
with Pilot A greater. No other differences were found. 

Due to apparent violations of homogeneity of vtoiance for the 
problem solving variable a Kruskal-Wallis nonpaxametric test was made. 
A Chi Sqxiarc Value of 3.86 (P < .1^5) resulted. The nonpar ame trie tests 
produced results consistent with the analysis of variance. 
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Gorrelations of the criterion measures with the aceuiemic background 
variables and vith the pre and post attitude measures are given in 
Ajppendices W and X . 



Attitude Changes 

■**■'''■ 
. • Students responded to the attitude instrument every two weeks in 

addition to the pre and post measures. The means and standard deviations 



- TABLE 5 ■ ■ ' . 

Meems and Sttodard Deviations for Pre and Post Test 
Attitude Scales by Pilot Group 

V . ppe Post 



Attitude Scale 


variable 


n 


X 


SD 


X 


SD 


Mathematics^ 


Pilot A X 


25 


30.36 


k.20 


32.k-Q 






Pilot B ^ 


27 


30.96 




33.15 


3.99- 




Pilot C 


19 


29. 




• 32 .7*^ 


3.66 


■ « 


Overall 


71 


30.35 




32.80 




Teaching 


Pilot A . 


25 


3i<-.20 


2.65 


35.16 


2.21 


Mathematics^ 


Pilot B 


27 


33.30 


3.26 


3^^.93 


3.09 




Jilot C 


19 


33.i^7 


3.26 , 


3^-1^ 


2.28 




-I. Overall 


71 


33.66 




3h.96 




Teaching 


Pilot A 


■ 25 


35.81^ 


3.^1 


35.00 


3.80- 


Elementary 


'pilot B 


27 


37.81 


3.1^ 


36.59 


2.27 


School 


Pilot C 


19 . 




it. 55 


" 35.11 


3.05 


Children^ 


Overall 


- 71 


■ 36. k9. 




35.63 




Elementary 


Pilot A * 


25 


, 32.92 


2.38. 


• 32.32 ^ 


2.66 


School 


Pilot B 


' 27 


31.014- 


3.16 


30.70 




Children^ 


Pilot C 


19 


32.00 


3M 


32. k2 


3.55 




Overall 


^ 71 


31.96 




31.73 - 





^Maximum = \3 
^Tteximum. = 38 
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for pre aaid post test attitudes are given in* Table 5. The effect of 
adjusting the post test iheans to account for initial differences is 
shown in Appendix Y. The results of the miiltivariate and univariate 
analysis of covariance for the attitude measures are given in Appendix 
Z. There were no significant diffeirences in the effects of Pilots A, 
B and C on students attitudes toward mathematics, toward teaching math- 
ematics, toward teaching elementary school children, or toward elementary 
school children. . 

In addition to comparing, the three pilot groups on the four ^ost 
attitude scales, an analysis of attitude. changes for the combined groups 
was made. In Table 5 the pre and post test attitude scale means are given 
for each pilot group separately and for a1 1 three combined. Table 6 is 
a summary of the analysis of variance of change in attitude over time. 



TABLE 6 

Analysis of Variance of Change 
in Attitudes with Respect to Time 



P < 



Attitude (Pre - Post) / Mean Squares F 

Mathematics 220.8/0 1 27.OO3 .001 

Teaching^ ^ 238 1 11.959 .001 
Mathematics ^'^ 

Teaching Elementary ^ 22.781 l ' . 2.53^^- .II6 

School Children ' . 

Elementary School 1.022 1 " '.258 .613 
Children ^ 



Significant positive changes (P < .001) were^ found oyer ^CL groups for 
the Mathematics Attitude and for the Teaching Mathematics Attitude. 
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Because of the high incidence of missing data for the attitude 
scales during the 5th and 7th weeks^ only' data for the pre^, 3rd, 9th, 
aaid post testing times were used for further investigation of attitude 
change during the quarter* Plots of the means of the Mathematics and 
Teaching Mathematics scales were made by pilot by testing tiiSfe^r^^-Meajis 



were computed using only those students with complete data for aU 'I'our 
reported testing times. The plots are given in Figures 2 and 3. 
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FIGURE 2. Attitude torojrd Mathe- 
matics with Kespect to 
Time by Pilot Group 



FIGURE 3 . Attitxade toward Teaching 
Mathefioatics with Respect 
to Time by Pilot G-roup 
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St\ident Assessments of Pilots ' 

All students conrpleted an evaluation form on \rtiich they reacted 
to statements designed to measure attiioxdes toward tjae courses in^ 
mathematics and in methods^ the course assigimients, the field experience 
or laboratory, the extent of integration in the instru^ion, grading 
procedures, emd individual instructors. 

All the evaluated areas in all courses (^a05, EMC50e, EMC289, M2914-) 
were average to high. The Pilot A instructors received the highest 
rating of the three on the items mea'suriiig the extent of integrated 
instruction. There was variation in the students' perceptions of . the 
seven instructors involved. 

In addition to the evaliaation forms "vrtiich were filled out by each 
student, five students were chosen at random from each Pilot auid 
interviewed by members of the evaluation team. Analysis showed these 
students to be typical in terms of scores on the math pretest auid all 
other pre -course variables. The students. in each of the pilots felt 
that they had grown in their knowledge of concepts, methods, auid probleia 
solving 8uid in their attitudes toward mathematics and teaching. Students 
in Pilots A and B felt they had gained in knowledge of and attitudes 
toward children. The students in Pilot C did not perceive these chajiges. 

In tte interviews students were asked to critique activities, 

. materials, and organization for the areas of Mathematics Concepts 

■ . ^ '■■*■• 
Learning, Methods Skills, and Field Experience. The responses were in 

an cases positive but with pilot C consistently lower. Pilot B 

students who were interviewed indicatedVhat their field experience had 

not been as worthwhile as expected. 
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' I - ' ■ ■ ■ . 

• ' . . ^ • r 

Students -were asked to rank order the four following statements 

according to their ovn opinions^ of their inrportance and according to 

• •,*••• 

the importance assigned in their coiarses. ' . 

■■ ■ . ■ ^ ' ■ \ • • ■ •■ 

1. Selection and sequencing of learning activities based on 
the mathematics. • 

2, Selection and sequencing of learning activities basedv on 
the char^teristics of the children. " V * ' ^ 

3* Understanding of the mi^'them^tics concepts. 

4* ^ Interaction and communication with dhildren. ' 

Students in the Pilot A interview sanrple thought that ui^der standing , 
of mathematics concepts should have had the highest importance but that,' 
in ftict, selection and sequerid^g"Sc learning activities based on the 
mathematics did. Pilot B studeflts felt that interaction and comraunicatioriy 
with children should be most ijnport ant but that understanding mathematics - 
concepts had been. Pilot C- students gave understanding of mathematics 
concepts as both their highest priority and aiso the ^rphasis of their 
courses. Pilot C and B students felt a higher importance, should liave 
been placed on in^^eraction and communication with -children. All three 
pilots felt that too much emphasis was placed on the selection and 
sequencing of learning ^tivities based on the mathematics. 

The 15 . students in the interviewB were asked tWo questions about 
the programs in which they participated. 

^1. Would you participate in a project like this one if the 
chance to do so came up again? ^ 

2. Would you recommend it to your friends? \ . ' ■ . 

IThe m6an responses by pilot are given in Table 7 • 
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TABIE 7 ^ . 

Mean Responses to Program Evaluation Interview; 
Questions by Pilot Group (Yeaa: 1) 





Pilot 


Pilot 


Pilot 




. A 


B 


C 


. Q^estion 1 


k.2 


k.k 


2.6 


Question 2 




k.2 


2.8 



(Scaler certainly not 1 2 3 ^ ^5 very certainly) * 

The interview data suggests that students in Pilots A and B viewed the 
program more positively thfipi did the students in Pilot C. 



Summary of Results (Year 1 of^Study) 

*1. A significauit (p < •001) multivariate difference among Pilots on 
\the post test criteria (Concepts^ Methods, and Problem Solving) 
was detected. Thiis effect primarily involved the Concepts (p <^ .001) 
and l^ethods (p < .1) criteria. _ . v 

2.:-'' A significauit (p < .01) univariate difference between Pilots A and 
' .'B on Concepts was detected. This difference favored Pilot B. 

3». A significfiuat* (p < .1) univariate difference between Pilots A and 
C on Concepts was detected. This difference favored Pilot C. 

^k-m A significant (p < .1) univariate glifference between Pilots A and 

.C oi^ Methods was detected.*, TKjrs difference favored Pilot A. 

■ . ' ■ ■ • 

5. No signlficauit (ptf< .3^) univariate differences among Pilots A, B ' 

, and C on Problem Solving were detected. * , 
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6. A significant (p < .Ol6) multivariate difference among piloiis on 
the ^^retest attitude sceaes was detected. This effect prima^-ily 
involved, the Teaching Elementary -g/chool Children and •Eleifientary 
School children scales. (To adjust for these ihitial differences 
these two scales were selected as covariates for the analysis of 
the post test attitude meiasures. ) ' . ' . . 

7. A significant (p < .001)-positive change, in student attitudes 
towards Mathematics was detected in al l three Pilots coitflbined. 

' 8. A significant . (p < JoOl) positive change in student attitudes 
towards Teaching Mathemartics was detected, in all three Pilots 
comtfined. V 

9; Ho significant (p < .24) differences in stud^^^titude changes 
were detected among Pilots A, B and C. . ' . 

10. The students in Pilots A and B viewed the program more positively 
than did the students in Pilot C. 

Limitations ^ . - . " , 

In reflecting on the project's first year, certain limitations \ 
deserve comment. Aside from the usual Vconcern for satisfying the ■ 
premises for the application of some of the statistical methods which 
have been employed in this study, there are some limitations which may 
bear on the findings. 

. P6remost among these is the teacher v^iable. A single team of two 
or three teachers taxight the stud^i^ts in each pilot. Hence it is possible 
that the ..differences which occuired^are in some measure attributable to 
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the teachiiig teams rather them, to the approaches themselves. . Insbf&r 
as possible, assignment of instructors to treatments did, however, 
attempt to match the backgroiand and preferences of the teachers with . 
the approaches in order to present each treatment most favorably. 

The matching of instructors with treatments c^ be* illustrated by 
the rationale for particular assigimient of teachers from the 
mathematics department to Pilots A, B and C. The pilot A (MMP) 
instructor had "participated in the development of the MMP materials 
and had taught using this approach previously. The instructors of 
pilots B and C were instrumentfiil in the development of current versions 
of the mathematics content course at the Ohio State University and were 
experienced in teaching this course. AU" of the instructors had 
experience in teaching mathematics to eleme'ntajy schpol children as 
well as to prospective elementary school teachers. \ 

Student course evaluations neveftheless suggested differences 
ampng jjthe treatments in the perception of teachers by their students. 
It is difficult or impossible to identify. the extent to which instructors 
and treatments affected each other. J\irther insight into the<3effects 
of the teacher variable was provided by the replication of the study 
being conducted during the project's second year. 

,A . second possible limitation involves the instrinnents used in this 
study. The paucity of established instruments (particularly those which 
, measure knowledge of the methods of tea^ching mathematics), the time 
constraints, and the limit on resources obviated thorough piloting of 
instruments during the fii^st year . , 

It should be noted that emphasis was placed on providing a concepts 
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instrument which measxired the mathematics common to the three treatments. 
For example, though. 20 percent of Pilot C Instruction vas^evoted to the 
probability and statistics laboratory "which vas unique to that approach, 
the content instrument did little to probe this area. . The authors feel 
that the instrument's concentration on content bommon to the three 
treatments, may have introduced a bias disfavoring Pilot C,<i "which covered 
the most topics, and favoring^^Pilot A, "Which covered the fe"west topics. 

Test statistics indicate, that some of the greatest shortcomings 
were present in the ^.nstrument used to measure methods. It "w^s'a primary 
goal dxiring the proiject's second year' to refine*, all of ithe ^stria^nts, 
particularly the methods instrument. 

A third possible limitation arise'^s from the l*act that there -was 
a commitment by the project to render dichotomous iapproaches -with regiard 
to the MMP. Pilot A was to be "all MMP" and Pilots B and C were to be 
. "no MMP." It may be that strict adherence to the existing form of the 
MMP materiCkLs in Pilot A (a philosophy not necessarily consistent "With ' 
the materials themselves) resulted in introducing a bias against Pilot A, 
in that Pilots B and C "were not similarj^ restricted. The second phase 
of this study replaced the "all. MMP vs. no MMP" treatments by approaches 
which n/ere "primarily MMP" and "non-MMEJi " 

A fourth limitation of the first year study is the- relatively 
ort duration of the treatments.^ The Aiiversity's qug^rter system 
imposed a constraint in that it "wa's impossible to maintain treatment 
groups intact for more than eleven "weeks. The conclusions reported 
herein are reported for a single one -quarter inrplementation; however, 
the second year of the project replicated "tiie study by extending the 
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experience to two quarters. ■ ■ 

Possibly a bias was introduced ^by a Hawthorne effect. When students 

' ' / . \ " ' . ' 

in Piiot^C ;tgajhed that they would not nave a school experience — a ^ 

feature generally viewed with enthusiasm by students — their attitudes 

may have been adversely affected,' They may have held preconceived 

p. - ■ ' ^ ' 

opinions regarding the relative merits of the three approaches*^ which 

contributed to their viewing Pilot C less favorably. This may have 

contributed to the higher dropout rate for Pilot 

Finally it must be noted that "^e schools used for the field 

exjperience were selected on the basis of proximty to campus etnd 

willingness of the principals to involve their schools in the project. 

Pilot A was assigned "to a traditional elementary school and /Pilot B 

to the Columbus designated alternative informal school. Thu^ talre was 

a marked difference in these two experiences. In addition^ the lack 

of experience of the Pilot B pre service teachers With nontraditional 

schools caused somje to be uncomforta"ble in that environment. . 

- ■• . 4 - • J ' . 

. • - ... ■ ^ ^: 
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. - • • 

Goal 2 ; To. develop, inrpiement, and evaltiate a model program 
iixvolvlng large numbers of pre service teachers. . ' ^ 

Development 

During the Spring and Summer Quarters of 1.977 "the project staff 
analyzed the data from the spring experimentation, shared their 
judgments on the vaxious aspects, of the instruction, took a realistic 
look at University resources, and made decisions for 'the instruction 
of several kiindred students in conibined programs during the Academic 
Year 1977-78. 

The staff conjectured that in theXfirst year the instruction 
by specially selected teachers yitm^toeOl groups of undergraduates 
contributed to a generally suMessAil experience for most students 
during yeetr 1. This may have accounted in soipe measure for the positive 
' changes in attit\^de toward mathematics and tloward teaching mathematics. 
One additional goal determined for the second year of experimentation 
vas 'finding formats for instructing large numbers of students without 
sacrificing the positive attitude changes that were achieved in the 
.<gtna.n group instruction. 



46 



'.• ; " ' 38 ' SECOND :mR 

Among the features the , staff wished to preserve ftom the first 
jfear ' s program vere - 

I*, coordinatid^. of content and methods instruction, 

2. inclusion of a school experience component coordinated with 
the content/methods instruction, and 

3. inclusion of a laboratory -experience in the content component. 

An additional consideration for the second y^'ar study was tlae sequencing 
of the course, this time to include two content coxirses (instead of one ► 
al5 in the first year experiment), one methods course, and one ^gl^ 
experience course. The staff concluded that another featxire of ^thp o 
second year stjady should be ^ 

■ . . • ^^. ■ ' y _ 

completion of one mathematics content course before ^ s^qj^^ints 
enroll in a course lii methods. ^ '-^ / I. 



TJae advemtages of offering one inathematics cpn^^ cqui^ po 
the methods cou^e together with the desirability lifllgSfdinated 
content-methods instruction led to the schediale for Jbhe/is^qond^y^ 
desciribed below. Each course met for ten weeks; crfedijt^: rffer-" 



hours. 



Quarter I (Winter 1978) : ' ^ - ' * - ; 

M105: The first of two required five-hour mathemafcijcs>:^^^ 

courses covering (during winter I978) the ratioii^; i ■ ^ 

■ . ■ ■ ■ ^ ' - ' 

numbers and elementary probability with some;: ni^niB^r ■ ; » / 

theory and constructive geometry. ; Vv= ; ' : : • ^ 
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Q^arter II (Spring 1978) 

Ml06: - The, second mathematics content course covering (during 
spring 1978) the "whole numbers, measurement, and trans- 

■ ■ ■ \ ■ - •• f • 

fdrmational geometry* 

£502: A three-hour methods course focusing on the curriculim 
and instruction of mathematics of- grades K - 8 including 
readiness, sequencing, materials selection and use, 
and evaluation. . 

E289: A ;bvo-hour field experienqe course in vhich university 
students teach grnain groups of children in the 

. : ^ ■ - 

elementary schools. 



Th^.%defcdj5ion 1^ "5;b^thevra:t^ number arithmetic before the -whole number 

. • . ■: -.ft- 

eurittoetic.. 
above were better 

^■.^ifi- ■■. ■ --;v^-^.sv;■;•r^^^;;• 

that* the sequencing 



bic ira hftg^ij^Tn^^+.ly ^- Ht}'^>.>ie>cr'^'^^'^ that -*he topics of WLO6 listed 
-- - -^--^^ — suited for tfiiSif J^is^inated content/methods courses. 



(ih^re'fcrbfl^ those ^mio^^ agreed 
of iih^s€h':itopics was un^i^Sflfiy^^ the point of view of mathematics 

development.) J^^^^ in the mathematics courses can ^ 

be found in Appendix AA. . ' 

As was stated earlier in this report, proficiency in high school 
level • algebra either by placement examination or university coursework 
is a prereqtiisite to Mlp5. In addition 90$^ of the students participate 
in the Freshman Early Experience Program (EEEP) /in the schools prior 
to taking these courses. 

Though there was a^eement on the four featTii^s for the second 
year study listed above, the staff recognized a need for further comparisons 
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of materials and specific teaching formats* Limitations of the first 
year experiment, such as the involvement of only a few teachers per 
treatment and the commitment to arender dichotomous approaches with regard 
tb the MMP, p3?onipted further e3cperimentat;ion. In the interest of gleaning 
more information than the proposed case study of a single program could 
provide, the statff accepted the bu2:^en of developing, implementing and 
evaluating two example programs. ^ 

The diiTer^nce in the two versions occurred in the second quarter 
"block, when ttie students were divided into two groups of roxighly equal 
size : 



Gtoup X: Integrated content and methods with school experience 
using pr^TTifl-yjiy mmp materials • 



Group Y: Coordinated, content and methods with school experience 
using non-MMP materials. 



■ ^ 



% The schedule for the mathematics-related curriculum for the second .year ' 

of the study is summarized in Figure Furl^her details are provided below. 



Winter 1978: 




Spring 1978: 





Group X * 
(Primarily MMP) 



Group Y 
(non-MMP) 



Pigxire if. Schedule for the Mathematics-Related Curriculum 
for the Second Year Study. ■ 
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Inrplementation » 

Over 300 students registered for the Winter Quarter M1P5 coiarse . The 
course vas taught using a conventional text (Begle) in ^he format of three 
lectures, one problem session, and oiie extended laboratory session each 

,week. Experienced faculty members in the mathematics department coordinated 
the course emd gave the lectures to groups of /about one hundred." Teaching 
associates were utilized for problem sessions and laboratory sessions 

. which averaged about 25 to 30 students each. This pattern of instruction 
is commensurate with departmental resources fox most of its elementary 
courses. . ... 

Approximately I55 students enrolled in the Spring Quarter block. 
'Demands on facilities r^uired^that classes meet at various times 
throughout the day. Group X classes^ met within the 8:30 A.M. -12:30 P.M. 
time span. Group Y classes met wit&Ln the 10 A.M. -3 P-M. time span. 
An effort was made to assign students to treatments randomly, but time 
conflicts and certain quirks of the University's canrputerized scheduling 
process Jeopatrdized the randomness somewiat. 

The MM? units used by Group X were Numeration, Addition and Sub- 
traction, Multiplication, and Division, Rational Numbers, Measurement, and 
Transformational' Geometry. The choice of the last two units auided 
geometry to the project's experience with MM? material ^vdiich \^as not 
part, of the fiijst phase. The materials were augmented by the mathematics 
text used during Winter Quarter to aid in providing the student with 
definitions, unifying topics which are fragmented in MMP, and focusing 
more attention on. underlylrig concepts. In addition, the MMP materials 
we3:e supplemen^d by insti^ictor handouts in the directioji of problem 
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solving and certain methods topics such as learning theory. The 
students* in Group X were divided among three classes, each taught three 
days per week for 108 minutes by an instructor from mathematics and two 
days per week for 108 minutes by an instructor from education. Sixty 
minutes of the time spent with the education instructor each week was 
given to school experien^ -about 36 minutes with children and 30 minutes 
for transportation. In order to get a comparison relating staffing 
patterns, one of the three sections was ta\ight by two faculty members, 
one was taught by two teaching associates, and a third by a faculty 
member and, a teaching associate. 

Group Y was taught using conventional texts to cover the secme 

■ .. » 

material in a format close to that used in the Winter Quarter mathematics 
course. For the mathematics instruction the students in Group Y met 
each week together in three if 8'- minute lectures and were divided into 
four SBS^er groups, each which had one if 8 minute problem siession and 
one :9a minute (or less) laboratory per week. For the methods instruction 
students jnet in small groups With a faculty lecturer/coordinator for 
108 minutes per week and witl^ teaching associates IO8 minutes per week. 
In ^addition, about 90 minutes per,. week were given to school experience^ 
about 60 minutes with children and 30 minutes for transportation^ 

A summary of instructional time by Group is* given in Figure 5. It 
should be obsearved that there was considerable imbalsmce in the appropriatioi 
of time between groups. 

■ ■ ■ . ■ \ ■ , • ■ ■ ■ 
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Group X Group Y 

Content ■ 324 282 

Methods ^ - I56 . 2l6 

School experience * 30 60 

- Tremsportation 30 30 

. ^ 5^0 588 

Figure 5. Approximate Minutes per Week of In«;^ructional 
Time to Program Components by Group (Year 2). 



Evaluation 

To, provide a basis for comparison of the two alternatives described 
earlier, data was collected throughput Wizite^ and Spring Quarters, 1978> 
according to the following schedule: 

1. Initial background characteristics were determined at the 
beginning of Winter Quarter. 

2. Scores on a common final exam Eu3ministered at the end of 
Winter Quarter were used as a pretest of mathematics 

^ ^ content^ for the Spring Quarter study. 

_ 3. Changes in attitude were measured at intervals throughout 

Winter and Spring Quarters . ' ^ ^ « 

# ' * ' ■ 

k. Achievement in content, problem . solving, and methods was ; 
measTored at the end of Spring Quarter. 

5. Student assessment of Groups was -obtained via coiarse 

t evalToations and interviews at the close of Spring Quaxter . 

Assignment to treatments was finalized at the end of Winter Quarter. 
Of the 155 students enrolled at the be ginnin g of Spring Quarter nine 
dropped out within the first two weeks of the quarter, . one from Group X 
and eight from Group Y. An additional nine students were deleted trad' 
the study because of missing data, four from Group X and five from Group 
Y . The final saaiple for the second year study consisted of 137 students 
-.•vfoM^whom data was. complete, 68 from Group X and 69 from Group Y. 
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The initial characteristics of the siibjects which had been measiared 
at the start of Winter Quarter were the eleven background items listed 
on page 17 . A summary of this data is provided in Appendix BB. It was 
found thaif-Bta^ents in Gixnip X had significantly (p < .027) lower grade- 
point averages, had significantly (p < .010) less participation in the 
Ereshman Early Experience Prograla, had significemtly (p < .OMf) lower 
cla-ss standing, and were significantly (p < .P50) younger than the 
students in Group Y. 

Pinal exain scores for the common Winter Quarter mathematics course, 
were used as a pre-measiare of mathematics understanding for the Spring 
Qljuarter study. The test consisted of 50 objective type items and 12 
subjective type items. The test and its statistics can b^^Jfbund in 
Appendix CC. The mean for Group X students was lower (no statistical 
significance, p < .1^1-8) than the mean for Group Y students. 

Attitudinal measures we3?e taken at intervals during Winter and 
Spring Quarters once agcfcin using the attitude scales listed on page .60 
BAd detailed in Appendix J. For purposes of the study three of the 
applications of the attitude instrument were identified as. the pretest, 
midtest, and posttest for the Spring Quarter study. These were 
> administered at the conclusion of Winter Quarter > in the fifth week 
of Sixring Quarter, and at the conclusion of Spring Quarter respectively. 
The re^sultb of ' the attitude measures and the test statistics for the 
. attitude " instrument jare summarized in Appendix ED . Ah- analysis, of the 
pcretest attit^ide ^cbres showed. an; iiiitial- (P ;<. *038) on the 
ieaclu'ng Elementao^VS favoring .Group Y. The ^initial^ 

' di^rence . on jbh^ Mathematics scaled approached significance (p < -135 )y 
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also favoring Group (See Appendix EE.) 

Examination of the background information and, the results of the 
'premecusures for mathematics content and attitude cast doubt on the premise 
that the groups involved in the second year of the study vere equivalent.. 
Evidently, the schedule changes resulting £ram time conflicts led to _ 
nonequivalent groups in terms of these variables. In an effort to 
correct this deficiency, certain iiBariables:\>rcre used as covariates in • 

the subsequent analysis;* ^ - 

The cognitive criterion measures were redone for the second year 
stucay. Items from the first year's instruments were screened using the 
item analysis results and relevance for the second year.' study. The 
satisfactory items formed a core which was supplemented by new items 
resulting in the Content, Methods, and Problem Solving instruments 
found in Appendices FFj^HH. The item statis^tics are included. 

The Mathematics Concepts Test was a 30 item instrument covering 
the content of the 'Spring Quarter 1978 mathematics course. AH t^st 
items , tested material common to the instruction given to Groups X and' 
Y . Students had 55 minutes to wxlte^ the test. 

. The Mathematics Methods Test was a 39 item instnSient covering the 
content of the Spring Quarter 1978 mtethods course. Most test items 
tested. 'inatericLL common to' the instruction given to Groups X and Y. The , 
test for the second year was of a considerably brpader scope than the 
• first year instrument. Students Jiad 90 minutes- to write the methods : 

test.- . , ■ ' . - 

' ^ The Problem Solving Test w^s a 10^ item instrument consisting of 

' • -\' . . • ' • • • ■ ' - ^ / . .,• ./ ' ' ' ■ 

problems which were designed to i>e^^mfWni 1 iaj yet solvable by the students 
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in both Groups. * Half of the itexOiS vere taken from the test administered 
during the'flrst yBair study. Students had 55 minutes to write the test. 

Means and standard deviations by Group fpr the thre6 post test 
measures are given in Table 8^ A one-way multivariate analysis of. 
Variance was computed for the Concepts^ Methods, and Pipoblem Solving 
Tests. The results are given in Table 9. . 



Tabie 8^ 

Means and Standard J)6viations for Concepts, 

' sur .2) 

Group y 

variable- ' X X adj. SD X X adj. 





Group X 






X 


X adj. 


SD 


' X 


69.19 


69.90 


9.10 ' 


70.914.' 


51.10 


51.8!+ 


8.28 ' 


■ 59.29 


•kj.kQ 




13.68 


•• 55.83 



Concepts 69.19 69.9O 9.10 70.9^^ 70.1^0 ; 9.58 

Methods . 51.10 51.8!+ 8.28' '59.29 58.57. ^.^5 

Problem Solving ' 'hi .h^ h^XG' . 13.68 ••55.83 5^i87 15.29 

Cleans are adjusted for background differences., in Class Standing and 
Grade Point Average 



. A significant multivariate effect was found (p < .001). The 

■ V- ; ■ * .1$ ■ : . 

univariate analyses of variance resulted in significant differences on - 
the Methods Test and on the Problem Solving Test, but no significant . • 
difference on the Concepts Test. 

■ • «. ■ I) • ■ . ■ . . ; 

The comparisons of Groups, Ton. the Methods measxire indicate that 
Group }C was significantly lower; (p < .001) than Group y. The comparison 
of Groups on the Problem Solving Test indicate that Group X was . 
significantly low^r (p < .Oil) t^an Group Y.. ; 
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itf- .7. 



' ^" ' ' ■• ' 
, Multivaqriate Analysis' €f CavBxi^ce f or ^ncep^ 
Methods,, and Pro'bCLem So4.'\Eijfe''^Criter^^ 
^ ' ' Between Groups* Us£ng (ILass Staiading.and 

' Grade Point Average* as CofvariateS' (Year 2) 

■• . ■. 1^ • ■ *t ■ * * ■ 

■ V ■ ■■■ ■ 
Test 9f'Trograin Differences • ^ 



Multivariate 


. F(3,l3l) 
8.93 ' 


■■t' 


P< 
0.001 


UniViariate 


F(l,l33) 


41 


p < 


Concepts ^ . 
Methods 

Problem Solving 


0.20 
22.97 


U.22 , 
11^1^5 . 01 ' - 
1310 .91^ 


0.657 ' 
o.doi 

0.011* 





Correlations of the criterion measures with the academic background , 
variables and with pre and post attitude measures ai^ given in Appendices 

II , and JJ. . ^ " * ^j>.JS!"^^ 

v An analysis of the. attitude mj^asures. can be^-^ound in Appendices DD - 
EE^and KK - MM." A' comparison of means tor Post Test Attitudes by Group 
adjusted for initial differences ija early experience participation and 
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in the Attitude Toward Teaching Children premeasure reveals that the 
Attitude of Group X on the Teaching Mathematics and Teaching Elementary ^. 
School Caiildreh scales were significantly (p < .060 and p < .018 
respectively) lower than the Attitudes of Group Y . 

In addition to comparing the two Groups on the four post attitude 

scales, an analysis of attitude chahgeg for the ccmbined groups was made. 

(See Appendix GO.) Significant positive changes, were found over all 

groups for the Mathematics Attitude j(p < .001) and for the Teaching 
Mathranatics Attitude (p < '.Ol)." 

In order to 'measure student . reaction to the programs, 2k students 
were interviewed by members of the . evaluation team, four students from 
each of th6 three Group X ciasses_and twelve students from Group Y. 
The ^results of these interviews are summarized in Appendix UN. There . 
were no significant differences in the perceptions of those interviewed 
with regard to goals and objectives of the programs nor with regard to 
crtitcoGDies or evaluations of the -programs • ^ 

Students from both programs, felt that ...^ 

■ ■ \ ■ ■ . ■ ■ ^ . . - ' \ /■ ' ■ ■ • 
' 1.' understanding of the mathematics concepts received the 

greatest emphasis, ' -is '■ ■ ^' ■ 

. interaction aoj commu&catlon vith children received the 
' w least ekphasis,. and ^ , - 

3. selection and sequencing o"!? learning activities was inter-- 
mediate .^n telmis of emphasis. 

■ " ... .• o . . . 

' They generally felt that neither o| the limited field 'experience programs 
associated with this project was. as valuable? '&s th#,more extensi^ 
Freshman Early Experience Program they had participa,ted in. 
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During the interviews st\idents were asked to rank both the influence 
of and the time spent with textbooks, teachers, manipulative materials,, 
pupils in the schools, and fellow students during the Spring Quarter. ' The 
sharpest 'contrast occurred with respect to "fellow students, " which 
Group X students ranked first and Group Y students ranked last in terais * 

of influence. ^ Students in both groups ranked time spent with textbooks 

■ ■ ^ ^ ' . ' '.i 

higher in- terms of time spent than in terms of influence. The retnking\ ' 

^. ■ • ,\. . ^ • ■ , ' ■ ^. ■ 

of time spent' with teachers W5i.s significantly lower (p < .001) in Group X 

. ■ ■ ' ■' ■'^ • ■ ■ ■ ' . " 

than, in Group Y, whicfi; ks consistent with the data of Figure 5 on page 
•and with the intended formats pf the approaches. 

Students in both Groups indicated a preference for participating 
in a similar program again if given the opportunity and recommending 
the experience to friends as reported in Appendix PP, Part III. A 
con5>ari son 6jP this information with the intervieiw^ results of the ^^previous 
year (Table 7> page 32) reveals that the mean responses 'for the second 

year program were lower than those of Pilots A and B and higher than - 

" .': ■ " ' 

that of Pilot C dxiring the first year program. , , 

'!y * . . . • ■ • • . " 

In summary , the statistical analysis indicates that the performance 

of students in Group Y was higher in terms of the* Methods, Problem Solving, 

Attitude toward Mathematics, and Attitude toward Teaching W^athematics fits 

measured. *^ 



Summary of Results (Year 2 of Study) ^ , , 

' ~ ■ . • * 

1. Significant differences were found on several background 

variables. Students in Group X had significantly (p^ .027) . 
lower gradepoint averages, had significantly (p < .010) less =jv. 
participation in the Freshman Early Experience Program, had 
significantly (p < .O^A) lower class standing, and were 
significantly (p < .O5O) younger than students in Group Y. 
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3. 
k. 

6. 



8. 




A significant (p < .001) multivailate difference among 
Groups on thf^post test criteria (Concepts, Methods, and 
Problem Solving) was detected. This effect primarily 
involved the Methods and Problem Solving criteria. 

No significant (p < .737) \inivariate difference between 
Group X and. Y on Concepts was detected. ^ 

A signiacant (p < .001) univariate difference between - 
Groups X and Y on Methods was detected. This difference 
favored Group Y. ^ . ^ 

A significant (p < .011) univariate difference between 
Groups X and Y on^Problem Solving was detected. This, 
difference favored Group Y. ' 

A significant (p < .O39) univariate difference on the 
Teaching ElementaJiy School Children scale was detected. 
This difference favored Group, Y. 

A significant (p < .001) positive chajige in student 
attitudes towards Mathematics was detected in both Groups 
combined i 

A significant (p:< ^01) positive change in student- — 
attitudes towards Teaching Mathiematics was detected in 
both Groups combined. 

Significant differences were found on two of the post 
attitude scales adjusted for the initial' differences in 
early experience pfiirticipation and in the Attitude Toward 
Teaching Children premeasure. The Attitude of students in 
.Group X on the. Teaching Mathematics and Teac hi ng Elementary 
School Children scales was significantly (p < .06O and 
p < .518 respectively) lower than the Attitudes of students 
in""Group Y. ""^^ ^ 



Limitations. 

While the second year study enjoyed the advantages of having more 
subjects, more teachers involved, and more time' to develop and refine 

4f . . . 

; instruments, it also had several disadvantages. The imbalance in the 
allotment of time between groups was one outgrowth of* the priority 
given to model program development over strict experimential control. 
Another example of the relaxed controls was the deliberate freedom in . 

■ .-■ ■ ^ • - ' 59 :■ : ■ 
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choice of materials (prima^J^ MMP vs. non-MMP) rather thaji the rendering ^ 
of strictly dichotomous approaches. Also as mentioned earlier^ assign- 
ment to treatments was not rajidom. 

Though a formal comparison of the two treatments "was conducted^ 
the subordination of e^qperlmentation to achieving the optimal program 
suggests that the data generated during the second yeax study should be 
regarded with' caution. Apropos to this discTjjssion is the viewing of 

. . i • . ' 

the second year effort as two case studies^stiijpo3rbed by somewhat infonnal 

■ ^ . • ; / i'-'i ' . 

experimentation. '-^ 

Interpretations emd Recommendations 

Because of inherent limitations and other constraints within a 
project of this scope, this report does not attempt to offer absolute 
conclusions; yet, it would be neglectful if it failed to share the 
opinions which evolved from the study. The remarks which follow are 
offered in this spirit. The opinions expressed are based in part on the 
data^and in part on informal observations. 

, An encouraging aspect of this project was the ability of the 
(university's mathematics faculty, its education faculty, and the sdiool 
personnel to work together , in upgrading tl^e mathematics program for 
prospective elementary school teachers. Despite a. history of non- 
communication at this university, the two faculties were able to unite . 
effectively. Moreover ties with school persoiinel were substantially 
strengthened. The impact of this cooperation was felt beyond the pre- 
service teacher trainlxig program and is^ikely to have a continuing 



positiire effect. In particular the inservice program has grovn";.:'i^^^^ 
drajnatically, with an increasing number of well-received ccoirse/oj^e^^^ 

on- and off-caitfpixs# From this emerges the rather general lmt;stj:oiag./': 

^ ^ ■ • .. . . '^^./^ 

recommendation for similar institutions that mathematics fAcu^:x^ 

education faculties, and public school personnel should jbijb.i^^gfet^ 

in upgrading the mathematics program for prospective elemenl^e^^ ; 

teachers • - ' ; 

A primary program recommendation from the' study is; tl^^ 
in mathematics content and methods be s't3i>ngn;y /coprdinal^Q^^^^^ 
considerable support for this conclusion In. the; findin^s^^^^^^^^^^^ 
in terms of student reactions and^attritio^ j^tes, ; but. p^ 
significant :1s the "lirLde spread supp^ precept ,vfrbm^^^^ 

of l)oth the mathematics and educartiipn -departaneht^ ^ : 

The u^e of the word "coordifiated'* raflJher than , ".^c 
intentional in that the experiences; during the .two jre^ 
for a large audience a combined program (i>e#,- one i^ 

in content and methods is highly integrated) is motgjdei^^ . 
and facilities without pro4ucing better results t3^:jQ.:^o<^ 
program (i.e., one in which instruct ipn in 'cofite^^ strongly- 
related but not integrated) The gr*eater 4^ combined 
program arise from the need 'Iso have ihstruc.tors quagLifie^^^^^^^^ content 
. and methods teaching as well as in- i)rovldlhg. mostly 
activity-oriented format. For large audietib^ an 
adequate number of qualified teadiers - and^oif.V 

facilities needed for most of the instruction :can be prohibitive. : 
Justification 'for the added burden of doing :a /combined program is 
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lacking, for -when conrpared to the coordinated versions (Pilot B of the 
first year study and Program Y of the second year study), criteria 
measures for the coiDbined programs vere in no case significantly higher, 
"While those of the coordinated program vere significantly higher in 
several instances. 

A tMrd recommendation is that school experience be included in 
the coordinated content-methods instruction. This recommendation is 
based' on theT resxalts of the formal student, inter^fiews together with 
intormal feedback from students and instructors. Chief among student ^ 
criticism of the school experie^e is the complaint that the 30 to 60 
minute sessions (at most three with the same, child or group of children) 
. were insufficient, to provide depth, and continuity.. While recognizing 
^that the area of school experience is itself worthy^ of considerable 

\,.';. .■ ''^ ; • 7 ■ 

iij^yestigation, the authors offer on the basis of informal and limited 
'^ohder^^ the following specific suggestions for the school experience 



^^^•^V"^^ (PSTs) should work with small grbxxps of 

.'i^^^l^Kj'^^ili^^^ beginning with no more thdn two children. 

should work with children at a variety of grade levels. . 

1^5= ' vi^:^ at least one opportunity to work with the 

V; V (o^ '^^"^'^ group of children) over an' extended 

l^f^^ should be given ihcreasiHgly "moreTBsponsibility in the 

;";VTfe'^|^ lessons for successive sessions with the same 

r of children. 



^ recommendation assumes that the program to train prospective 

.:/^||ri^iit6^ shcool teachers in mathematics contains at least two mathematics 
I dieses. (The thought of less is inconceivable in light of the importance. 
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' * ' ■ . ■ • • • 

of mathematics in the elementary school cnirriculum I ) It is recommehded » 
that a mathematics content course precede' the combined content-methods- 
school , experience package referred to above. This suggestion is 'offered 
to avert, the possibility of placing the prospective teachers in the 
position (during the school experience ,com|>onent) where they are asked 
to teach mathematics which; they do not yet understand. Prospective 
teachers also need a certain level of mathematics competence before 

- "beginning their methods study. /'i.' 

Reaction of consultants to tyo long standing features of the program 
at this university are supportive of a fifth recammendation, that 
students be required to. display masteiry of high school level algebra 
and geometry and give evidence of school participation as prerequisites 
to enrolling in the content and methods cou3*ses. ProficieJicy in higji 
.school level^valgebra and geometry is hardly a lofty: goal since graduates 
of such programs in mfltoy states are certified to teach grades K - 8, ^ . 
and these are not uncommon topics in the middle school grades.. Early 
school participation of a general nattire, which may range £com observing 
to aiding experienced classroom teachers, provides a perspective helpful 
in making , the experience in a specific area, in this case mathematics, 

more meaningful. * 
Consensus of the staff leads to- a sixth recommendation, that a 

- significant portion of both the content instruction and the methods 
instruction be activity-oriented and that whenever possible,, the 
activity-based- learning precede and motivate other instruction. The 
laboratory setting should serve as a vehicle for discovery rather than 
for verification. ' , 
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/ 

The last recommendation is again more -general. The beneficial 
interchanges fostered by the visitations o'^ consultants to this project 
suggest 'that institutions -which, train teachers develop lines bf inter-, 
communication to, provide for cooperative efforts in the development of 
their programs. The preparation of teachers is a vital and challenging 
task vhlch can best'l^e met by cooperation -within institutions and among 
institutions. - t 

Symmaary' of Recommendations ' 

. ■ . . . ■ ' . 

Recommendation 1 ; Mathematics faculties, education faculties, and ^ 

public school personnel should join together in upgrading the mathematics 

program for prospective elementary school teachers. 

Recommendation S ; Instruction, in, mathematics content and methods 

should be strongly coordinated, but need not be combined. 

. ■ . • ^ . ■■ . ■ * ,. 

Recommendation 3 : School experience should be included in the ' 
coordinated content-methods instruction. - . . 

Recommendation k : A mathematics content -course should precede the 

combined content-methods-school experience packeige. ^ \ 

■ 

■ ■ t) . . ■ 

Recommendation ^ ; Students should be'required to display mastery 
of high school level algebra and geometry and give evidence of school 
participation as prerequisites to enrolling in the content and methods 
cioiarses. • 

RecoTTimendation 6 : A' significant portion of both the content 
instruction and the methods instruction shotild be activity-oriented 
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and •whenever possible, the activity-based learning shotad precede 
and motivate other instmction. . . ^ 5 ^^%' 

Reco nn De nr iation 7 ; Lines of communication should he developed . : ' 
among institutions ^cb train teachers to provide for cooperative ' it?. 

efforts ;ln the development of their programs. .\ 
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C. ' tte Mt of po«ltlT« odd Boftm XM« than 

500 



.19 



AS 



21. Tte •«« .(0,1>2,>'>1 IJ oloMd trndor 

• A. ' Addl!tW 

C. Matlplleatlaii . 

D. DlTlslOD 



.19 



- 0 

A. K - [ J 

B. K • to) 

C. Z • (0,1] 



23. In vhlcb of tbm foUowljas P«ln of comttus 
m^bOTs Is tlM flrtt ootir prlM tad tbi 
Mcood otzr oaapo«tt«T 



A. 7f UI 
. C 1, 20 



B. 31m 9r 



• .76 



-^7 - ACB 



BCA 



2k. HkSah of tte foUwlac ar* l»r*»ot 

A. 6; . ^ 8.2^ X 3^ 

C. 2^ X 3^ D. 9^ X 2 

• I. 3^ X 5V 




(2) a: (0) B. (1) c. ^ 

(93) ». • (2) «- . . n 

(1) lo B««pooao ' ' «>- v ^ 

xn(Tni). ,\ -33' 
(6k) A.- (2) B." (0) C . ^ .. , 

(0) D. ^(1)1. (1) Jb l fct i PMi • 



27. X u (T n s) 

(0) A. (9a) 8. 



(1) x. 



10) C. 
(1) lo VaapODM 



Orgup . 

y^fiimlfar Corrilrtiqa Csny^fy^o. 

.06 .08 ■ S5i ■ 



28. X u s 

(0) A. 
(0) I. 



(0) B. (98) C. 

(1) lo lasponM 



.06 



29. risd tba product la tea* 9 > 



3t 32r 



.31 



.25 



30. aimn tb» Mmtb rov ot BumaI'c txiMOgU 

1 7 21 35 33 21* 7 1 

A. Wrlt« tb» 8tb row 

B. Covttta tlM.mi^r of k ilMa nt nbMta of 

a 9 •Imat Mt. 



.16 



.36 ■ A£B 



31. rroT* or dUpTor* th« foUawta* itat«Mt. 



.58 



•■.37 



If a u ft fictor of s , tbta 
2ft ' is a ttctor at €m .' 



32. . Pmt* or dlsprow tht follvrliic statA^. 
If a U ft ftetoir of % ♦ q > tbra ■ 
m !■ a ffcctor of > and -a. . 
• factor of c . 



.■37. 



.32 



31. Uit all of tba ol wkUH km Maltl- 

- plleatm liTMrMi U tlM arlMMiU of 
iAt«car* aoAiIo Id . . . • 



.80 



u. A. Co^to tha gf«aUat boMM f»«tM- • 
of 938 aad 1162 . 

' * B-' IJ It poMlTJla to find latiM^ra 

X V. T ao tbaf Ufi2X. ♦ 9381 - .U2 t ■ 



.33 



t5. A -toat «M aoorad co a teal* tfvmO \ 
Tha t*bla baio*. abow tba n«bar of a^da cM 
ofctAlalAg aaeb aeora. Vtaat ma tha arara^a 
' leorat " ■ ' 



. ■ w • ■ • 




6 , ; ' 


■ y 




^. 7 - 


2 . 




9 








P 


w 


. '3 ■-. 



36- Btaeoaa tha mXA alMUarltlaa mi tba mfi 
4 LftU»n a a ba t waa» t>a U i>iiia M.lfcf 



■74- 



■jl'A • ■. 



■ 66' 



. -9 

'4 v--^ 



• 1.''>-Hblch s«iq^hc«*or'7^blMs.'Veuld Wat for '.. 

• . -'^i; . J -i .12^' , / 7-'V •■5i"~/ ^a6^>.• u^.-oV- 




••••♦1 ■; 




■ 51 ■ 



.-.39 



2i . iOiictt- D^rit;...b«s.t'>da|ier^r th« 'sat ' 




' '-k ■ ■ : ■■■■■ 



f 



It— 



1,-^ Which of th«.foUc«liK >KnlA \m •ttJ.tAhl*. 
i «in^t of i«t« for firtt tad ••cood 

'%f ti4>(^pmvlous work £bol^ Ilk* thl«T . 



n. 





.05 



S 



• .10 



...... -1^ 



9. imioh ct tbii foUowia* •h^pmaf* r«pri««t4 / 
*t . la vhloh tte follovla« abttuOA / 



(t) Spokm 'four' 
U). tfirttt«ft,'f««r' 



. '■- s 




(*). ;«).«>. U). ' 

c (4),. (•). U) 
: b. ^(*). Ui;;(d). (f) -, 

t. (V)., ^*i;.u). u) 



er|c 



•r. ^ • ■ 

'litolch'o/>tbi foUflv^lg'tttt d««crlb« O«or««'i 
•a^i'^nt Oft th*— f|gi pn^KwiT 

; ..'.'V-,';, »<54fe*»t MmkM Tvcrt «od irin pwte^hlT 

•...-^...v.'.,^.-, SU .7 <./o^«*.««»w?fcFt»lll pwfcAhly . * . 



Vhleh OM (kf toUovlac for 

■ulttplleKtlea matt M4Uj to tlM 

•l4orltfaBs, for MiitlpllcAttoa of Cb« o 
fnctioiM.'And flxad BUMbor«T 




:V;- 



. '<kiK«tloai'' Bov vur palst« of iBtonsetloo 
■ ' * - . , art twrat 



56 - 39 



• 50 ♦ 6 * 10 - XO ♦ 30 . 

• 50*l6«U0-9 

• (50 ->o) ♦ (16 - 9) 

• iO ♦ T 

• X7 • 



Xb vtet onlor a h wild tbo fall owing nUrlAli 
fKMvally- bo OMd In *"wrh1rn plAco ralxiaT 



(t) Matlbuo blocks 
(b) obuu 

A.^ (c), (t), (b), (d) 
C. (d), (b), (t), (c) 
I. (e), (b), (•), (d) 



poptldo ttieka 
srtpb popor 



B- (b), .(c), (t), (d) 
D. (•), (b), (c), (d) 



';^«tlQa> How may •quarot cortr tbi* 



; ♦ « • • • ■ 

•: * 

• It • , -• 



□ 



■ If t blJM Ij wtb T yoUow, t ymOIov ij vortb 
7 vmu^- 1 gTMD Ij voTth 7 nd«, ud • red la 
wrlh 7 i«hit«i, tbn which of tbo foUowlia u 

■ wt* tbo mm M 5 bloosT , 

A. h blaoi, 7 7«llo»rt, 7 gracni, 7 rod»,.ond 
7 vbltM 

1. > bluos and ^9 i4ilt«g 

C. m5.irt»lt«t 

D. 39 «blt«t ' ■■ 
I. o«M Of tbo ObOT* 



Dlrwrttooo: 

Ib' qfttootlou 13-17 jou vUl bo siros t •Ituatloo. 

" d*c ldo If tbo ll*t«l cxprossloos (13-17) ° 
on-, opproprlAt* rtprtiontotiooj of tbo iltuotlon. 
S;,r^'**i^ oxproitioo U opproprtot., ladlctt. 
■ tbio ^ mritljn A oo rwip anmr ihoot. If tbt 
•WMlao ia not opprqprlmta, Indlcat* tblo by 
-uS^. °? ^ aoBt^r moT. than 



.^iaatlooi tarn aaoy (lots ta this axMyt 



.08 



add! teolmlj la tho follovlac i 

■X ♦ -.21 .oea .1*2 ♦ .217 • 



.00657 



.Aft«r Into^lOTTlnr bar, it ij fognd that bar 
-^nilo for doclBal point plac — ot ij to count 

■tba'Duobar of dtelml placat la tba it'Vlonili 
' and iux thii oany plaeot la tba mm fxw rl^ht 

to Uft/ 



liXolr to boat 



Whioh roaadlatioD practlca 
hoipT* 

'.kt .-Qrra bar ebaaco bar daelaalj to cc^kb 

fmotiooa, proeaad by fdOla^ tbo ftoctioaa, 
.. aad tbaa coBTort bar aaawor back, to daalaajji. 

>. MUca a chart of plaea TOlua,. (l,a. 'cnoo" 
. -oolwa» "tooths* eoliaB» oto. ) tad bwo 
bOr do tha axareisaa oo It. 

C. . .Wkv bar astlaata bsr saavor bafoxv aba 
..b^clas aa aaoreiso. 

D, Tall bar tbat aha la ualac tbo rola fbr 

' '«atlpUcatloQ of dtclaals aad liormrtiin 
• '-%ba eorr^t procadurv» aad bar 10 aora 
axarvlaaa to woriu 

I of tbo aboTs actlTltlaa is Ukaly to 



. balp 

Mary <>oaa tha foUovlac problaa aa ladloatod. 



Vhioh oboico bold« aost aoorly rapraaoats l^ir'a 
raoacalacr 

A. 56 - 39 • 90 ♦ 6 - 30 - 9 . ^ 

• ko ♦ 10 ♦ 6 • 30 - 9 

• (io - 30) ♦ (10 - 9) ♦ 6 

• 10 (1 ♦ 6) 
. ■ • 10 ♦ 7 

• 1? 

i. M * • 90 • 30 -^9 

• ♦16-30. 9 
,^ • (U> - 30) * (16 - 9) 

Q • 10 ♦ 7 *^ 

• 17 



76 



situation: 

Oblo Stata DhlTaralty (OflU) aad OhiToralty of 
Wtrhl gi n ^^g^ aach play lO football ptaaa not 

tbay Pi«y a^last oock othar. 
BU o<| tfe^ipasa aaeh plays ara acaiaat tba sva 
■U «M)»%ooaa. What is tbt totoX m^bor of 
dlftOrast taaas which tba 2 schools playT 



13. 




A* approprlata B. notapproprlata 

li. M(o3D) ♦ «(tK) i tXoeo A m) - lo ♦ lo - 6 

A. approprlata ■ not apprqprlata ' ' . 



. 15. OKI playi — . 



13 



ot pLiyi 



0 1 2 3 »i 3 6 7 a 9 10 U 12 13 lU 
A. approprlata B. Ikt approprlata • 



16. 



6 8 10 12 lU' 16 13 20 



22 2U 26 



OSU playi 10 



At approprlata 



W plays 10 • 
B. Dot approprlsta 



IT. Kosu u w) ♦ »(osD n tK) • a ♦ 6 

A. ^ivroprUta l. met approprlata 



68 



(Y«ur 1) 



la this Mctioo VIMT9 M7 b« ■or* than ooi 
oorract tnjw«r. BMd aftcb qtMitioo t&d 
blAckm th« approprlAt* ipftc* or apse** to 
^Itfiify ti>» correct •Atvr or •n«¥»r«. t* . 

la. Which of th» followla« matmloo cooctpU 
•hould A partoo kaow tefor* ho eu uad«r«t«<ul 
r«(roupla< la odditloa lad ■\itotimetlaoT 

A. ^ o«wtU« ap to throo^ sohoT* 

B. pluo vftluo 

c. didts 

D. ■ AddMd« ud •ubtzvbattdi.' 
t. ooiiBtliic Vr toiu ' 



.88 



.03. 



19. A •irth-cpmdo taachor would hKtm bor c1»j« 
d«v«lop A Hot* of Er«t:6«thuM« prlMxUy 
In ordor to halp tb« pttplU to , ' . 

^ A. vmdor«t«ad tho rrolutloe at plac* vmlao 

B. ST««p tho •l«ftlfic*nco of owbor cbwmctorirtioi 

C. doralop u Mtlor i«y to fictor xnahor* 

D. d«t«T«liM ^ch maHr« ftr* prlao auabu^ 
X. rMllsa thi vaXOo of t«n» &J a hMo of our 

m^r iTBtaa * .00 

20. tho« ft atop-hy-itop aolatlao oo a tw«oty-bo«d 
abMua for tb« pnSb:\«« 65 ♦ 5 • (8t«p om 
U dflM for you. Dm la tba boftda fbr ft«pi 

. a MMi 3. ) ' ■ 



.06 



It«tt 

A cw wftjh ch*rs«« for • wh hut 

Ttduc«f prices la ralAtloc to th« uount 
of gfuolia* porchuod. * 

0-7,9. 6-9.9 10-LL.9 ia-l"*'.? 156»1 
g»l . fil fil g«l to fin 

co«t U.7!J n.28 .U.18 $,98- 

•If you tvy 10,7 galloa* of gu at th« cmr 
• wMh mt ft pric* of 65^9 c«ntj p«r ga Uon 
ftBd you ftljo bftvv your car vmahad, vbftt ' 
U th« totftl cost? 



A 17-«l«ffl«nt ••t hfti 131072 aubtats. Hon 
may of tb«i« lubsatt cootftla 9 or aort 

• «l«M1tt«T ' 



3. Bow ffwny dl«tl:^ct thre«-diglt nuabars cth ) 
'■ h« 'r«pr«»«at«> vlth only tho n\BBBrul« 1, 
2» *ad 37 C« n\aorftl say b« ui«d 9on tbAa_ 
vtcm la ftoy sItu raprascntfttloo. ) 



U, Tlnd tb« imftllott (ft) iquart (h) cub* vhicb 
hfts iSO fts ft fftctor. Eacplft in your r«ft«onla«. 
So ;th« . ^ulng V*hQ ftj ft fftctor. 

5. A Tmllndroae li ft "irtwla niumbtr vhlch roftdJ the : 
gftM-fbrnftrda iu bftckwftrdA. for cxftaple. ' 
131, 2552» 3*k»7'*3 ar« pftllndroot*. 

A> Hov -mny 2->dlglt palladroMt ftrv thara? 
3 dl«lt«T . 

B. tfbat *rtwl« n«4bar greatar thin 1 U ft 
factor of *vary Uwdlalt pftllndrooa? 
Prcva your aa^ver. 



CQn-«'utlon Coot«riacn 




L_L 



.13 



.30 



.72 



.23. 



.60 



' 6. flad tha ssftllttt rmtional nuabar vhlch vban ^ 
dlvi%d by , |j , ftad ^ ylaldi a whole 

Bwbar at tha quotlant' la aftch cft«a. - 2~ ^ . .Iz 

m • Difficulty la parcaota^t of awbj acta who ipot thla Itan wrong, 
b - Corwlfttloo b a t woan Itaa ftad (Ta«t - Ita«). 

. - c - Bm Appendix , . 

7. la your claaa of li. rtuAaatai 00 ft recant 

20 point gulSt the ' ftTax«ca i«a 13. . 
:QhLfortts»taly you alapUc^d Joan's p*per. ■ ( 

tba iiliilT^ in ftcoraa were 12« l3>.3< 17« 
U, 19, 10, 15, lU, 6. Whftt was Joan's • . 

•core? ' ^ 



Bow may whole owbon lees than or 
aqual to 30 tere either 2 or 3 m a 
factort explain your reasoalag. 

How way -whole mHber* less thaa or 
equal to 900 hrre either 3 or 5 as a 

taetort fxpTIn your reasaalag. 



-17 



.69 



r.32 



'9. Ik takes 867 digits to mahcr the pages 
at ft book. (Vice 9 uses 00* dlglt< page 
37 uses two dl^lts^ etc.) 

.A.. Bo* twsQr pages axw there, la the book? 
B. Bow May tlms does tha digit 9 ftppearf 



10. What is the BBallast latager greater than 
1 which Is slBultaaeoaaly — 

A. A square and e cubet 

B. * A square* e euhe« and 'a fifth pOTrtrT 

• It u eufflclspt to fl©4 the prlaa ' 
fhetortntloa (naioi expaMBtUl abtatloo) 
for this l«te«ar. 



ERIC 



7 1 



1 



69 



' of It«M 

I 3cor« 
MMA Scor« 
Staj^ATd Davlation 
Av«zm«a Dlfflc%aty 

• AT«x««a Itam To 

-> ( iot&l mious it«a} CorrtXatioo 



tolvtac T«ft StAtlatiea 




Mitboda 

20 

:2l" . 
13.9 

'.31 
.11* ■ 
.it2 



ProblM 
Solving 

100 

uo.o 

'1 



.27 
.58 



u . 38 
2.33 
i'69 



■ schaffa Multlpla CoBP*rlacma of UilvwUta Dlffar«ncai 
• • Batwaaa Pilot Oroupa » Poit Tatt CrltarU - 

(Taar l) 

Concapta ( P < 0.001 on uni>mrUta taat) 

Co«PMli<« »^ DlTfartDca ■ 

Pilot A - Pilot B -^-^ 
Plloi A - Pilot C -3.76 
-^eilotV-'WOot C . 2.66 

■; •■ ■ A . c 
: •'^ . ■ 

Witnc<ia *t P < ^^-O*?? on univ%rUta taat ) 

CcBpftrUon . Maaa Dlffar«DC« 

. mot A - mot 8 0.80 

Vllirt A - PUot C , , 1.58 

Pilot B -Pilot c 0.78 



Appafldiijt I) 



1.22 
'2.20 
1.10 




1970) 



' Aypandix w 

'(Yaarl) 
Cooeapta 



i^th Prataat 



Kapactad' 

Cxpactaa 
r^QO Crada 

OoUaga 



Crltarlon 

(83) 



Matbodi 

CrttarlOB 



(B3) 
(B2) 

(83) 



bf K.S. 



A^. K;3.. 
mxh Orada 



:2r 



(83) 

■ .U 
(83) 

.00 

(82) 

.10 
(82) 

,10 
(83) 

,.07 
(82) 

(82) 



CrltarloB 

(83) 

,21 
(83) 

.2 3* 

(82) 

.1^ 

(821 , 
,(83).. . 
(82*) 
• (82) 



p < .05 

la 



p < .01 . p < '.001 
areata Saspla tlMt ^ ' 



Appaadix 0 

ri*l»*a«y Wftrl^puttoM.tey PUoti oa Coocapta, 
Mrtkodtf «ad Problaa 8alvla« Taata 

. • ' ' 1) • ^ ■ . _ 

rwquaocy DUtrlbutioo by Pllota 00 Math«atlci Coocapta Taat 





Pilot A 


'Pilot B 


Pilot- C 


.Totifct, . * ■" 




Balov 20 


■ 1 


. 1 " 
0 


0 " 

2 ; ■ ■ 


. 9 




20-81 


3 ■ ■ 










23-33 


3 ^ 


0 


0 . : ■ 


3 




2k-25 


? 7 ■• 


■ 0 


0" ^ J 


7 • ' 




26-37. 


3 


1 . 


0 


■■\ . 




28-29 ,< 


0 


'■■9 

n 


■ •> 


9 




30-31 






5 ' . . 


10 




32-33 


I4 


• i 


6 .• 


12 






1 




1 . 


6^ 




36-37 ' 


•'1 


■k . , 


.0 


.9 . ' , 




. 36-39 ■. ■ 


0 


u 


■ I "- - 


•9 . 




. kO-lil 


1 


- 2 - 


0 


3 





Prasnuaey 


Dlitrlbutlooa by Pllota 


on ttaa Mathola 


of Taaching Matbaflatlea T« 


V 


■ Pilot A 


Pilot B 


Pilot C 


Tot&l 


9 . 


"1 


' ■ 1' 


.0. 


2 '. 


10 


0 - " , . . -r ., 


'■ ■ -1 


3:^- 




u 


' i ■ 


;v-3;- 


1 ■ 


9 • 


12 . 


2 


u'- ,. ■ 


3 : 


9 


13 


• 1 ■ , - ' 


2 


3 


6 


.li 


' 6 .. 






13 ' 


ir^ 




3 


1 


9 


16 


2 


6 




U 


17 


■ "3 


• 3 


1 


• 




»* 


■0 


0 






-' 0 , 


1 , ■ ■ . 


0. ' 


.1 


rr«quiBii»y Dictributian by Pllota 


on tlM M&tban 


• . 1 . . 

uiea >roblaa Solviac Taat 




Pilot A 


Pilot 3 


Pilot C 


Tot*l 










• 3 


' QBidf la 


0 


2 


1 


lO-lli 


2 


0 


0 . 


■ ■ 2 


■ 19-19, 


■ . b _ ■ ■.■ 


1 ■ 


■ 2 


3 


20-2tk 


- 1 ' ; 


Q 


0 


. .. I 


29-29 


.*, 2 , • 


U ' 


0 


6 . 


30-3^ 


9. 


■ ,0 




'm 


39-39 


• 2 


. ' 8 




13 


uo>i^ - 


6 




• 2 . 


U • 




6 ' 


' X 


9 ■ 


' . '12 


90-^ 


I . ■ 


2 


3 


6 


' 99-99 


0 


3 


2 


... 9 


- 60-^ 


. 0 ' 


. 2 




' "■ 3 


Abova 61* ' 


0 \ 


0 .- 


: .1 












•Actual m 


am* ma 8i2 . 









ERIC 



JlilMt-iHl^iM — , . M>M-^ hiV'V '^ Symiwa for M»th«*tlci CoDCtpU CoupiM (tear 2) • 



J 

I 



tmm^hlmt T'*rtlii« |lM>*t«r« tt^M«« T»«tMr« .. _ 

Coun«U« t«chnl(iue« Ijidudlns Ili»c««l*i Trlonftle 
tr^JtjlZ A} .. - ; ■ Prims, ftctorU«. dlvLlbtilty 



It P»«U-« 























.u 
lao) 






















.08 
(81) 


(U) 


















(19) . 


11)> 


- n 
(1)) 














(7*> 


« (n) 


.jr.." 


..13 

nj) 


(n» 












.u 


-.Ol 

(75) 


(TJ) 


(7J) 


JO* 

(n) 


(W) ' 










.to 


in) 


^' ..IJ - 
(TJ) 


ID) 


(79) 


.OS 

(79) 


(7?) 










M 
(81) 


,l»l) 


.Ol 
(81) 


(79) 


.01- 
•■• (79) 


.,07 *• 
(T^) 


.Ok 

(79) 






.(r») 


.lb 
(»J) 


-.06 
(M) 


■o» 
(H) 


(79) 


•0) 


.00 ' 
in * 


.08 

;n) 


(83) 




(B) 


■ if 
(83) 


.01 
(81) 


.Ik 
(81) 


(79) 


,u 

(79)^ 


,cv 

(D 


(79) 


* (8J) 


























■0» 






.001 




1 









B*tlooal nu^ro and their arlt)*r«tlc 

B&tloi, r»t«,7perc«tt' 
Oeewetrtc f Igurei 

Consrue^*'. 
irlty 



M106 

(Dne-to-KsM correapon^Bce 
' nunaratlon 

Vbol* nuBbvr arltlwatlc . ^ 
')feiiuPM»xxt of Uii«th*» M«l8t» ^TM, TOlamu 
a«aMtrlc trmiuf&rMtion* 



for A^SSSi'^t frttcor.. bx ni^ Group; 



(Yaw I) 

mot 

8 

n • 27 



n - 19 



AttiCttta: 




.^i)J* 




^AflJ ' , 




mtbMatlct 


32."^ 


32.690 


33.iri' 


32-9^ 


' 32.7^ 


T«attMn« 






>>-93. 






Taaa&JLn^ 












ElaMBftary 










3*^ -10 


3«bool ' 
MktkMiatlCt 


39-00 


- 3!^. 00 


■ .36.?9 


36. W 


lliaantary ■ 








'31.1'^ 

V *, 


. /• 22.1^2 


School 
OOlArao 


32.32. 


31.72 


30.70 



*ADJ- 
«32.T6 . 

3^.03; 
33s-.afl 



r5j.:^roe th. two pra tart attitud- ac^. ra«»*d. 



App«ndijr>I ^' 

I8ultl*«naf Ai-ay«la Co^rmriaaca ^0^*^^""^? • 
Scora Olffarancaa Aaoo< Pilot Oroupa 
(Yaa* 1) 



Hdlttvartata (»* dapaadant wUhlaa). 




unlYartata Vartablaa_ 

Attitx^a Poat Tasta: 

Matbaaatlct 

TaacUla* mtha^tlca 

TaacMA« Klaaaotar/ 
' Seftool OOIAM • 

nawrr — r U^»ol 



HQ, 126): 

1.315.: ■ 
m, 66) 



'l.38i^ 

1 .^*a 
1.369 



0. J?o 
* - T.?»T 

^ 9.7«1- 



p < 

o^ir2 



o.2»a 

0^1 
0^ 



Appaodix'BB ■ ' ■ ■ 
VarUbla Ma^ aad.Stwdard Darl^tW by Group 
(Yaar 2) 





.. n • 


68 - . 


D ■ 


69 


Varlmbla 

daaa Staitdliv^ 


X . . . • 


SD 


5 


SP 




0.66 


1.99^ 


0.76. 


• o 


2.&r • 


i.od» 


3:05 


1.03 


Kxpectad ' . 


3:35 


.66 


. • 3.^9 


0.62 

» 


ia05 Oimda 






-' 




CoUees Hath 


2.72' 






I.U8 












PurtlciigctiGn 


1.21 


O.M 


^ l.rjT. 


0.2k 




JL.93' 


0.26 


l.'A 


0.28 






0.32 


1.32 


0.7a 


V,Yaara of 

^"H^S* Hbth 

cLAt«T«e« R.P- 




0.96 


2.38 


-■ 0.96 






* 




2:97 


0.69 • 




. 0.75 


'^kaih (lrftda° 










riaal 


103.93 


IU.89 




16.36 


tSk Seora 











>PT«atM» 2-3ophoawri, >Jualor, l-Senlor 

kmA, >B, 2^, 1»0» CVt 

R&nse 1 thru 9. 9—oat adrancad eourma8 

1 Yaa. ?-*o 



'79 



71 



m4 U»t •UtUtUa (Tmt^) 



ISO polntj: 

'(|ae«t.tuiir. 3 polnJFeoch 

gu«stloo« 2f»-»»0 5 point* «»ch ^ . . . 

In thl« soctlon chooM on« in^iwr for «*eb qucatloa-. 
kj } ?\ tqu*!*- 
A. 

r. 

c. 

D. 
I. 



itccliatlon uoy 



H 

I? 

114 

IT 



u u 



Hone of th« *bov« ^ 
■Rm Icaat coonpo nultlpla of . 36 and 

A. 90»* ■ • :. , 

•c." 

0. 2 

1. MOM of th« •bov« 

,.^Which of the foUowlng prl« iiurt>«D»T 

A. ■ only 7 "nd 91 . ' • 

B. only i, 57' »nd 91 . 

C. only 7, 9, 91 

D. only 7 • 

. e. yai of the n«>bflrB «r« -vria* 



1, 9, t>7, 91 



- K 2. i?n 
!•. 3.:>icn 

E. Itono. of the •bova 

Roujid tha <loci»al 231.7638^. to UM n«»ro«t bundrodth. 

A- ato 

S. ?31 

C. ' 231. '7 

D. 231-7^'1 

E. ■ ilone of th« *bov» 

0Cy(3 X 5^ K 7 < 11,2? X 3 K 5 X T^) - 

A. . 3 * K 7 

B. 2>c3x5'<7>cli.^ 

C. 2^ jt 3 K 5^ K 7* K 

: 0.. 1 ■ ' 

,3 





IrnUti 








12 




C3 



X 7-' X 11 



. J- 



jt^lfff t f i« in ordtr froB fwOUit to l*rs«stT 



7. vkieli umncMsat of ti» ftUowii^ 

A. .6, .61, .'6U, .601 

B. '.601, .6, .61, .611 . T 

C. .6U, .ti., .6, .601 

D. ■ .6, .601^ ,61,,.6U' 

E. ' Moot of tiM abova ' 



A b«g coot«in« 3 blu* Aarblei, Z STMti ooai, &nd ? rsd onai. 
randOB. What Is.tlM probaibUity It la fintcnT 

A- l>f> . . ' 

B. 1/3 

C. lA • ■ 

D. 1/10 

E. . MM Of tba ikboW 



, A oarble la aalectad at 



9.. tor all irtioli mwhara a^b^c^- 



fc^vV 0, dV 0), the I 



11 



E. Kobe of Iho above 

Which of the following at«tc»onta ^«an alvaya be^uaed to deacrlbe the leaat 1 
tlple of two counting ntUBberiT 

Ibt ieaat coMBDh Bultlplft la <^ . • 



the product of the tvo maoSMri. 4,. 
the product of the factora of both nvB&ers. 

•■the sua of the factor* of the Di«bera. ■ 
th^ largeat countlft« nuaber dlvlalble by each of the* tyo miibera. 
the Mlleat couatljqg m«ber dlvialbla by aach of , the two mmber*. 



A. . 
B. 
C. 
D. ' 
B. 

«ilch of the foUoiflntf U' aliiray* • correct - •Ut«Mnt about divi«ion7 («,b,e aire < 

A. R *.(b ♦ c) c (a 4 b) ♦ (a + c) ^ :* 

B. » + (ii -.cl ■ (a + b) - (a + c) 

r. (• * JO - «• «.U * r) ♦ (b + c) ^ 
u. la^ t>^ + "t.« (a * ♦ (b + e). . 
K> K^tv lltati iMK.' of Uicao 

* ■' '232 
How Msy factora <k>e8 the aiatoer 2 x 3 x ^ .baTsT 

A. ' 7 ■ ■■ ^> ' ■ '■ * 

B. 12 ■ • 

c. .23 . ■ ■ ' . 

D. . 36. . ' ' . 

B. looe of the abort ' 

Which reapoDM belt daacrlbea the atateaent **ror,an rational matberi a.b;c, ° 
a X (b. X c) -« (a X c) ( x c)"T , 

A. ■ tfcli la a true ateteMUt kDom aa the dlitrlbutlvQ Imt of ■ultlplicaUun. • 

B, Ibli li a tiMa^t*te»*at raOAted to the aaaoclatlw lew. * 
C ^Thla ia a true aUtaaMt on^inlm- tha aaaoclatlve and distributive i«w>. 

D. ^rtiL% la a tr^B ttat^Baat lU«atra|ias the enoelUtlon prc^erty. 
B. thUfla Mi a true tUtaaamt. 



• 4 o) 



ERIC 



t2' 



A. Xt'l.- 4tfii«4 to 1/ • 

B. It li 4mtUm4. to b« 0. <\ 
C It ii wvilifW bw«u^ OxY-0 •oltttloM. i ' 
D. • It ia MfiOMflrmA ^cpxm O jc X - 0 no •olatjoa. ^ ^ . • 

g. U doflmd ditfmMr in dm«r«it m^b«r "X***^-^ > ,. . 

Iftleb of th« fbiloifln* Atioool mfft«ri. o«b bo irrltton m Ux^tlat (flfliuj, i l > «< w Tt 
7 9 H 11 * . / 

. .• •/ 17 n ; ■ " ■ . ^ . * „ 

A. ^uly n • 2? • TO.. " 



. 11 A 



only .§«d ^ 



pnly 9 
onlyj 

All of tho n\Bd}«ra Mtiaiy tba ooodltlon^ 



16. 



tba ooodltlon<> . " J8. » 

t on twjioraoi, hor»o AmxnO. hori» B. If hor»o A hM wb^;)' 
« p hM probobilltj lA-^ wlanln«>^ *h»t \t tM pntaMUty 



• C. 

In a hoTM raca^ I dodda to 1» 
; •blltty 1/6 of vlnalaa «ad horoo ^ . , .. 

that oltbar horoa A or boraa B wlnaT \9o tloj «Uoi»od> 

l/2k 

C. 2/10 

D. " 7/2«» . • 
■ 1. .5/12 

A chXlA da<^idaa that Uio boat way to add ftwrtiona wtMld bo g ♦ t - • '•^i^* 

tha fbllowlng b<'ut daaeribaa tha raaooobo ahoaldba diauoAad.^ > C' " 

• A. " Thot la not Wkj way it la to*. r t «x 

ri. Ttilii aorl iif aiHjration (loean't iVpljr to any Wu. altualion.. 
r.- •n>lr. •pthoii would bo too ooay. , - c . 

I). iari. nmL n.-prfuantoLlon of tbo rational ni«bora p and j^by fr»ctloni^ would load to 
Uin'oPBta axmn. . ■ 'r> , 

lYpu Kava to gat a i iiTin donoBlnatpr bafor* you oan add. 't' 



0<r 



0 ' 



.18. ■ 



A. 
B. 

.C. 

b. 



}ct«2}£le'ha^ h^f Mny Unaa of ^rsMtryt 

\^waya^oiily 1. • .o. 

alwaya only 2* ' ' ^ 
^waya only ^ v • 

acMtlMa 2, BOMtloaa 



ifi. in wtlck of tb. fttli^rln. ,al« f ooo.tli«/-bTa U Urn flrrt -^txy prl- «d th. ao—d 

, ••t»y iiifiiiwT 

' A- . og. •• ■ • v ' . ■ . . 

B. • 31. er ^ . . . , . ^ 

J • D. Ikl^ t»l • *T • ' ^ J ' " . 

.1. 12.^ / . 

- * . .' . . ■ . <* 1 

27. lihlch of tba foUowlnB mxm jorfaot aquaroaT 

. , A.. V x> X ^ X 3 X 2 « 1 ^ . - . o ■ 

• b; 2-* o , o • . , ft 

C. 2^ X 3^ • • ^- , • • ■. ■ . ■ • . ' 

D. ^ x 2 ; 

: > 3^«5V ^ ■ . . . 

will. *, u/u-^ roiJowl'i;^ ,^im.o..i.L racLa'ihlcl. nro Xrv*p Tor Uk. .^rlUnl tlr rf .>»Llo.-U^ • 
mMbora but juai for whole n«b«raT . , ^ . 

A. Tbom la an addltUfo Identity, l.a. a rcro. * ' ' ! ■■ 

B. ' cvnry noniaro nu^r ho* a mltdpUcatlw lnv«ra« (reciprocal).^ 
C« Ev«y m^>ar hoa an addlt^ inrarte (opyoalta). . v 
D, The dlatrlbutltt property bolda. 4 jrt 

DiTlalon can be carrlad out wbanew the .dlrtaor la ,{ 0. ., , . 

9 la a factor gf « and 12 la a factor of H- ^ilcfa oi tba/oUowlnd jmXMt. alao ka facufta 

of HT . • / ' ; ^- ■ .."* 

A. 3... , . . ' ■ '-^^ ■ • • • . . 

B. 3^ .' . 

c. loB . • • y . . • - . 

D. 16 ' : ■ „ . ' . • • 

t' ^] ■ -i. .. •■ . ■ • _ . . •» ,■■*' ■.;■' ■' 

A 'cojftoln,m^r. «Vltten baia 10. haa a au» of di«lta>i6 and a.^t d^^t of 'O'.' Ona.- ' 
knowa'thnt ^ob of the followlnc are factorpT . ^ . * > 



A. 
B. 

C. 
CD. 
S. 



0 

36 

u ■ 

90 



otlaaa 



■a .2 



19. "-^ Whl'ch arranksMOt of tha fbUowli^ fractlona ta la order fra« laaUaat to laxsaatT 

B • 9 9 11 , ■ ^i,, 

. . „■ 11 9 ■ 0 r> . • ' , ^ 

. i cr* rv. T' tr <? * . . 



Dlroctlona: Anaver the ftJu^diB (piaatEona. Sh5w yo^p- Voile In tbe ap.ce pro>^ded ball* aach- 

•qvl^atlon. r ' ■ ■ ■■■•,:;->■>• i^^'lVv 
31, ■ Given the aeyentb row of I*aeal*i 
A. Wrlto thoi 8tb row 



-7 



I'a trlan^la . / 1 7 .^'^Wi^'X'isi^^J.' 21' * 7 . 1 



D. 
B. 



9 • 11 0 



20. 



THo ofclpa arf dnarn la auoeoaaio^-n^t^o ' 



A M contaiOA 6 wd oblpa andj blue oU^. Two ohipa arf draam la 
^vSbo«r5iplaoa«oO: Wi2l U. tbo Friability tbat botb dil^ ipa bin. 



32. 



CQiVute tbo m^er of va^a of obooalj« a aubooHlttee of> peraoaa f^ a (roup of 
. 9 pa^la-" . ^ . ' ' • ^' 

. t." • ■ ■ * « ■ ' • . . 



Tranm or dlaprow tba foUowinc atatemnL. If ^ Ij e factor of ■ then .2a la a 
factor of fiifc. ^ ^ ' ' - ^ . . - - 



B. ' 



20: 

2 

■IT 



j>rojre or dlaprcrw the foULpwlng atat€«nt. - 
la a'^fact^^r gf or p". la a factor of. c. 



If p la a 



prlae factor of b ♦ c then p 



C. HMM ofld-ba 
1.U6 «• .IMi . 

A. .75 

B. .705 

C. 7.5 

». 70v ; 

B. 70.5 ' 



- uLat all of tba aXi^Mnta which bava ailtlpllc&tive Invera^ on tbe clock vith'ld mcbera. 
^ *w2 factor of ^.933^ and ,ll62. , . ' 



A-l«*l«» A P'Q'R*"; - 'for which of tba, .fblipJriJ^ <omd A-.P'^'R' be. tbo laafa of A PQ»T, 
(B*,ft*..Q and B 11^ alooB tba' aam Una) <i ;.-p.~ f& 

A. a Ulda 

B. ' two alldea 

C. - a turn . 
p. a flip and a Li 

.K. a allda 

rind ». 

A.%7/3> 

?:^J03 : 



Cc^pute the greateat conaon : 



•10 



followi»*:Jiy a fUp , i ^ 



B. Aaauc^i-rn- to loweaL Ursa. » » ■ 

A naralM^t^buara a product a«)d.thaii laUa It for ¥/» TMa ••iii/ic Rfl*^ 
%,?0^ipro4lt.oo hla orl«lnal InvaatMtftt. KUL wma <ha origin^. <!^«* -'f vfTv.^-* ' , 



A a eloOk with 3^ mabara , find tba taaptra rapreaentin« 

■A. . -ue - ^ \ • • " ^ • 



21/2 

. oaanot ba determined 



Civw UK and ADJT with AB - 8, AC - T.%,BC - >.7, M - 8, Dp - 7.*^, tT- »».7 and. 
■oaaure of ancle n oifuel to :>6^.,. Wbat .iW the iMOM/a 6f an(Ia FT 

A-. 't' * • - ^- -^i- ' ^ ■ ' 



-13 



the wltlpUcatlTo^invarsc (reciprocal) of 23 



90- 

Cannot be determined 



Doea the aet (l,3.»i,'S6,7,8,9^ . . . ) with Uwi uaual .litlpll cation of eountlne m^ra 
poaae%i un^quo*factci"laatlooT Juatify you rcuponae. ^ ^ ^ i 



Which of- tbo fbll9«inc palra 

■A' 1 ^ , . • • •■ 
c. Ill • W 

o» i» • " 

1. aoM of Um Umf^ y-, 



39.. ^Tind a pair" of maiftiara vboae L04 la 3OO wtaoa* . OCT la .Od (or arrvta that tblr 
^e wt poealbla. ) * ^ 



ERIC 




■ W. A tf^ol dlatrlat wltb 6000 g t oda t a haa a teoohar to pupll-ratlD of l\^0. now . 
^ tnttrtp Mod UBablrod to •mmm a t aoafcar to ratio' of lt2V7 / 



■.-72r 



'I 




TMt ttatiftloJi (t«ar 2) 



.SprlAC ITTB 



" nail Si^>* 



kl06 Ia«tructor(»)_ 



Aater of ZV«M 


•7 • 


. ^ 62 




.■■'7 


'■^150' 


IMbsr of SiftiMtB 




■ IW" 






.l6*ii30 


^taadard Drrlctlgn^ . 




19. 80 


. Aymxu>t Ttmm - Tot«a 


Corr«liffclaD 








0.29 




B«llablUtr ^ 


■ 0.83 


: * ■ . * •• 







r Group (Ttir 2 ) 









31.52 




Kid 

Port 


311.01. 
3^ .¥8 


z.ai 

<£.W3 
.e.%9- 


Tr% . 
Mid 


35.^ 
, 35.3? 
35.00 


3.73 
■ 3.15 
,3-38 




.31.56 
. .31.0c 
■31*^ 


• 3.16 
«3.^7 



for Prtt«st AtUtud* 8oQir«A^ 



mitlwl«t« 



11. ftctooI'OUOdrMi • 



f{k,132) 

i;(l,135) 
n i — ■ 

^ ,2.66' 

0.00 rf 



- P < 

' . • o.ie/ 

• ■ > < p 

53.*06 0.1C5 

' i.oe o.ft7,^ 

tt-*5 0.099 

• 0.00 0.99S, 

. - 



I,- Which oiiatril'.Mat* th« ouabir r«pr»wo*»d ia,.thi ch4rt7 , * 



Diffi- 
culty* 



.a: 2«tiQa3.."' 

B. , ; 21.231 ' • . - 

C. 32,103 ; ■ i 

D. J/303. . 
Z* Mom of tba 



. J. tht follovius «itt .h*i . 
•- A A. ^ 

, . 8. 12 . ^ . 
C. 15 ' • 
■ D. '.2U 

. 2. NooB of tb«M 



•5-. 



--.23., 



^ DO&-«38pty; lubMtit ^C*'./*' 



.26 



Qrottp T 
n - 69 
JL. JXL. 

32.57 3<9 ' . 
32.W 3.5^ 

■34.25 3.W 

"Sit.ea 2.7>*.^ 
aj'.u ■ 2^ 

.'36.81 ' 2.fi6 . 
'36.03& 3'.a^ 

36.C5 .2,82 

cp"^.56 3'Oe 
31.6fi 3.09 
32.19 .2.7B 



• 3. Uhlcb r«cion«a b«ftt ,daterib«i xhm «xprcsaioa "0 •^ 0" T 
. a: It'la diflh^ to.b« ' 1. ■ 

' ■ B. It li d«fln«d to b«' 0. ' ■ > ^ . • . r " 
" ^ C. It. 14 ttodiflmd b«cAu»« 0 x T • Q bM 'Bar/ loiatloo*. • . * . 

D. It li vwloflMd *i|fcfaja«: X X - 0 b»« no «olutl^^^ , 
b ;^ 'I. * It It daflold dlfflW^^tU' la-difftrtnt trtttu. 

* ^ . . ^ ■ ■■ ■■ : V « V. 

' Ik, Th« A«aocl4tJv»-;i9*p«rey for ftddltlon of counting Jwob^ri 1« » conaiqu«n» of 
irtilch 'Of* t^' fWJjjvitog for any cboi^f of Mta S aod T (t*aci; R) j 

' Ca'x R - 5 x'(T X a) • • \. 

8. 5«nT.- T n 3 . • ■ ., 

. C. S X T - T x s •) . . ' . 

\. D. (S 'OT) UR - S U (T UR) ■ . 

E. (S ■« T) X, R . mfttcba* S X (T X R) . .v 



pp», - >T«t«*t, .gl^ »t tlM ct a n eliii l on of Wtnt«r (^»rt«; . 
kid r JCldt«*t, dnrli* ii» 5th of 8i^^ *j»t«<- 

iii^ • Po«tt«*t, fiarti «* the ooydMloB of aprln« »«r*«r '• 



X ■■■ 



.23 
.39- 



\21 ' 



' 3 . In tbt pipbl«o iihSvo, ooa "c«fiy"^2 . What, 1« the actual valu« of 

A. 10^- . ■ 

r . .B. 2 ^ ■ ■■ ■' ' 

a... 20 •.. .■ ^ , . 

X. ifcwa of the above. - . 



?5: 
126 

X 29 ■ 

3^ 



.28 



*'a Dlffioultr Ij pMrewUce of auhj^rta «ho fot thla Itaa vxcku. 



1 Ztap Md {Tmm% - XUaX. 



61 la tti^ tha uaoal aublTArStlM al4bri'thB to caaputa ^96 ^- 126 ^ racrwp 
Md t«Mtd«v £a - ■ ' ' , . ' ■ . V 

aJ k taai 9 tauAlradi ,5,aad 6 oaMa. / 
. B. 3 hnadradi . 19 tens and 6 OMa • .' , • . . . , 

C. k bundredi v^-ti ^oi aod' lb one ■ ' ' 
Q. U Uhadrtdi '19 'tknJ' ud 5 ooi« 

loaa .of X^myilicm. ■ ■ ' 'f ^ ' " ■ , 



Iba baM.'four .miaaral for tha xaiabar' of l«tt«rs la tha English alphabet is 



A.«r> 130, 



four 



*fc>ur ■ 



26k 



a. 

.; 0,. 122^ 

Z? Boca .«fvtha above. 

' ' * ' * ■ . ■ • * ■ 

i;' Vilch.of the f61JU7wlcg la Uit^l ord«r asa^est to laxg4St^ 

.>-".-. 'j.^.*- • ■ ■ 

, A.- 6 ♦ 2, 6 -v-Si, 6 -K-l, 6*"+ -2, + -3 *• f« 

B. 6 + -ly 6^+ -6 + -3, 6 ♦"2',- 6 ♦ 3 . 

C. -6 + 4., e^tti^ 6.i!^<> 3, 6 2 
: D. 6 ♦ -l./6j3|Pg6 jWtff *"2/ -6 ♦ -1 

^ Booe of <^ 



in \ 




S. -3.;>tt6 ♦ i-8)) 

?; :r ■ - >■ 

X. Boar of the , ^ 

hi. la baae U the addltloa probieft 

' • , A. 3'. 

B, a • • •. 

D.. .-{^ T ■ . 

X. VOpe of the ahbve.', 



132 ) 



bflng vortedT 

:o6 



ERIC 



' o.. 



U. If le a with 6 
■ ( F U ^ ' 



aad Q li a eat with 7 eleaeata, then 



• 1. 

. C. e^uale 7 

D.O 'e^iela 13- 
> . Opaaot be detenOaU. 



mi 106 ' TiMl turn - ?Ma 3 



12. T2M n<ur« abovn bM.th* followlac symatrUs: 

» 

A. 2 turn syaoatrlas only 

B. 2 turn lywttrUs ud only 1 fUp-^symtiy 
'-^C. 2 tlip sTHMtrUs AAd ftt UMt 1 turn syoMtry 




• 37 



traof fonaatloaf of tte coordinate, plan* wtwr* f la a 
C^tAUoa) ud c U a rUp <r«fUctloa) la tha U&o- 
(0,5)i f O f a,2) - 



.?0 



I. floM of tha abow. 



ll^. A' trlaacl* Is placets on * fvoboard «« shown. Vhleb of . ths foUovi/ifi shovs tfaa 
.« caobowd aft«r it bu tMtn rot«t«d 9G^ £flUAt«r->cl6ckvlM , about point A ? ^ 




.^5 ^ 



.28 . 



IfOM of 
UMSt. ' 



A. 



If tlm iaa«t of tta* point (1,2) ufidar % slid* It (3«1)« «bAt .is tb* 1ah« 

of (1,1) und»r- ti»t-«iid«T - , • • 

A.: (3,3) • * id/ 

»• (3*2) . . . 

C (3,0) , ■ ■ . • • 

0. (3-,l) . . 
t- . (1,3) , . 



'*i6'. ^ parlMt«r of tij* Cn|cur« to tbt rlgbtl[;la txurtl; 
I ' ' k, ♦ 3«- < ■ , ' 

, .C. >29 ■ ■ 
■ \ '0. . ■ 26 ■ . . 



1 



17. 

r 



V«A Of ths figure in th« *pr«vioaa probltm Is cyactly 



^ /^ 

D. " k6.> 
«• 36.13 



ItM 17.. 



• Id. 



A. 
B. 
C. 

' 0. 



Mm Ar««3 of thasd j^j^lancl**: 



thfi area of A is sr«*tfr. thSA Vm ar«a of B. 
th« ar«A ^f B is gr«at«r ttasn tba ftrta^f A*. 
tlM ar«AS .of A and B ar« aciiial. 
tba ifirf AS of A. and B ar« ukaotm. 
•dm of th« abow. 



^19. Plad tta* art* of ih* *dlsplay«d p«nt««pa 4 



A. 5 




Id • 




^^a^^A^ prions haW voluntstrvd fior .pr«sldent of tb^ Garden dub and thrae hav'e 
' Tnliifitinrnit for aocrtftary. Iha acninatlng eo)dtt««. .ylll chcos* 2 for each cfflc? 
to. put 6n a boilut. . In how aany Maya nay tha'coca&itt«« ttloct the four caiuldates! 
* .9 (TlM orUorlng or.miaus ok tt)^ ballot is UnaterlaX. V ' . 



9 

12.< 

la 



.*i 



.13 



83 



1^ \ 



75 



Mftt-' O wn * Oem^T* ■ 



21^ If 

A. 
I. 

C. 
D. 
., I- 



«nx»p«rstloa • • u d«flMd on %bft utel* tuafn by b • b-(fer 

It COMUtsUV«. but DOt MMCtStivV 

la •••oelBUv« tfnX not eoMitstlTt 
l«^n«lth«TjcoMut*UYa nor MMeUtirt 
Mom of thi abov*. , 



.68 .26' 



' ' vpttU bo 



.la ODMto-oao eomipoadta 



. A. (2, a, ... J ' 

S. th« f^dt poilUYB o4i flDiftoys ttea 900> 

c. '(..., -3, -1); 

'0. (0, 1, a, 3, 'Sf^^vtJ^^ . 'r ' 




rr of Ito 



VbflfXblt Score 



33. Ar tbo MfMDU 



Mhleh AT* tr\M 



c. 
X. 



A ~~i cr ^ 6 

Tho i^j^f -polati la XS ■•t€b|^« tbo^ polati in W. . 

Tbo Mt' of points la JS Mtcboa a propar Waot of tha polota.la 
Tba M< of polJtta la ?9 Mtatea i^^ropar fubaat #r tha polnta In 
AS la coocruoat to SS. » ' '' 

Iba laacDlxd^ AB lA groatUr than tba XaAKtb of C0> 



.J»7 .55 ■ 



55. 

35. 



it 



Whieb of ttaa follovlnc daaorlba 

with a >M 
^A. a .>lill(A-B) nhora II(A> - a, «(»> - 
'b:. a -^»(C nD) lAara, K(C> - a, H(D> - 

C* n It tha couatliif (wbola) siMbor t 

D.-S o » - K(R or 3 U T) «bW« », T tro 
KB) - B(3) - B(T) - n. 

B. Nona of tha abora. 



.69 
.03 

■ad « an pouotlng (vbola) qwibart 



and BCA. 
■.and cnofli- 
t&t^fyini; t t a - a: 
■ dit^lat latt and 



2^. tha aat of tfvaa Intagart (. 

o^ratloa x (■olcipUcatlon) 



^; -a, 0/ 2, 6, ... ) tha 



.A. la aaooclatlw - , 

. 0- hab a mltiplicntlra IJf^Uty 

C..^. haa ■alt'lpUeatlra invaraoa for aMh aoo-aaro 

0. " aatlaflaa tha eaooallatlott fropaxty 



.13 

.16* 
.U 

.Ok ■ 



.06 
.•■9 



.err 
fl2 



.30 
,05 
.16 
.23 



■TfX 
TOE 



Bob>cta 

HMD 

BiAadard TDvrlatlooa 
A^mnm - Total CorrolAtlaa 
Av«r««i &imo«l^ ' 
ZoUnml -Oonamon^ B a ^Ubt Ttty 



k6 
95 

$9.92 
9.38. 
0.17 , 
0.25 
0. 63' 



.33 
.HC 



y5( 



a6. Hban MorUiic vith o«ly oouBtlnc (^vlMla) mmbtat; uhlch of tha foUovUc 
daacrlbo ^pk* q T . : ' 



p ▼ V la tha c6untln« (wtwia) nuabar t latlafying q x t - p. 
..-.^p * q*\la tha countlnB:(%bola) auabar t satlafylrvc p. x t - q* 
p q U the nujib«r of aasbara la aach Mt occurrlnB v^>^n a aat vlth 
p ooBbort l3 2ub«llvia«d« Into q matching iubaats. 
p--^ q la tha n^abar of dltjolat aata'a&h vlth q acabara vbooi 



DUTl* OmTa^ (ho(9 
ealty mtlon Coatp, 

' .10 .01 TX- 
.39 5Ey 

(p<.0B2> 
.11 rj 



.25 



union la a aat vlth p aaabara. 
p q It tha axiet ouab^r of tlaaav 
obtala 0. , . ' < . 



q Mi^t ba' subtraetad froa p. 



. .57 
to .16 



.20 XY 

(piS^ooi) 



* ni (W points) 

nail' tha product In baaafaClva - 



Appandlx 00 

Nathaaatlea Mathoda Teat Itaa Statlatlctf' 

and TWat BUtintlrt. * 
(Y»rtvr 2) 



QKIO BZAXZ OBtVOSITT 



ac 5df 

Bprlai, 197B 
naal Baaa 



Ybor 1 



lattxttctor'a 



(fl»»t5 



(Uac) 



(plaaoa prlat) 



•aa, a. Lltt thraa propartlaa i«ilcb'bold for both tha "latagart and tha rational , 
ouabara. , ' 

• ■ * \ ^ . .. -25 * .31 » 

b. Btatt oca p^opa ^ ty Which bolda for ooa of thata (laUgtra or rfctlonal minbara), 
but oot'tha othar. Bo apa^l^e. 

.03 .IH YX 



^ 99. a. Toll whathar tha'foUowins atataaant.ia txul or falat i 
\. •. ^f a» t, r ara lata«ara lAth' a < t and t < tha ij^ t < r." 



/ b;./. Di'fiM».l your apiSwtr to p»irt a. 



.70 ' YI 



Tkla oaaa aay Laaluda a«M ^uaat 
y«B wmr h«r« had UetU ac lib « 
laactav. Ba aac a a aij aboac tftaaa 



4. 



EaUcod ca coylaa ohlch 
wlxk U CMC^ cbla 
iaaaar chaia If 



)0* UttOB bMle daftoltloaa "thev that 3 * k mj. 



.» .S7 .XT 



. (jK-.OOl) 



76 



7, 



I, A oxletae 3 fMe Mm U ltii»«. X< is i» 
hov 4oM it cnmit 

C. il* hM 4 4tifM« «4 5 4U1«~< ••IW^ 

• * ^ -icK wlU U co-t Item e« *^ tfcr«« •■■iiw ^] 

4« MchT / . 

1. M atfiT will Jl« to mi • tfc« »»« dB«^ w 

' •«i«fp«4 four €.l«T ■ ' . 

Uhiak ml th« follorta* •mmbm* taAUaUb tb* ardor la •hUh Mch vn^ 
•f Mdvlty •hooU b« ffc n<M< T ^ 

A. • • k • « 

1. ....b ' '1^ '32 

Dt • • • • b' 
S* ■ • b . • 



CAM 1 



^ Q O O j 



Tb« qiwlity ttut MlMcord I ■ bottar cboUa tbaa card"! for um la 
iUuacraClag ordlaal auabcr cooeapta lai 

■ DtmcTilty CorraUtlon 

A. Tbwa ara aara ^lah than balla. 

I. Tha flah h«v« a cla^ diractloo whila. Cha balla 4o ooc. 
C. Tba fish ara cUarljr flab, but Cha balU could ba parcalvad^ 
aarblaa, aJBftata, or otbar objacea. *' 
Odldroo raamil battar Co piccuroa of an1—la eban to c 
. . , plcturaa of yinloata objacta. 
e. .Tba fish axv^tasa abacrace ebaa ebai|bAlla. 
■ - ■ .57 ' • .38 ■ 



CowparUjona 



XY 



Vhlcb 
fine 



016) ' 



9f pcoblM voold b« boat for caaehiag t Mltivn co 



-57 



. XY 

(p^.OOl) 



A, 




7 

■» 4" 


U 
±Jl . 




31 
. m . 


U 


ft. 


±J. . 


It 

ts 


7 ' 


31 
2U 


. tJ . 


u 
±11 


C. 


3 

±J. . 


7 

*± 


. U 


14 


26 
. ±Jl . 


31 

±u 


D. 


3 


7 

> 4 


.u 

% 


'ji 

±0. 


• 


u 
til 


E.' 


3 

±1 . 


7 

+_4 


. ±1 


31 

. ±21 


14 
. ±11 . 


i-1 



3, In «hac ord«r 
pUea yaluaT 



rtd«14 tba £oll«Hat MCaxtaU gnacmllr ia wad Irf caaeblaf. 



Uhicb nwaral baae daacrlbaa tb« aat of Dlonaa* a ^ 
blockj abowa oa eba rlfht «ft«r aU^poaalb^L^ tTa4itk 
ara coaplaeadT 



(«) Diaoaa aatlbaao.bloaba 

(b) Abaooa 

(a) fbpaleU adefca 



A. • , b , o 

.1. * . o , b 

C, b , A • a 

* - ' ^ D, a . A , b 

^ . . ■ 1. • ..b , A 

a Dlff ICMltr la paroaatAga of atib^ota «bo aot thla Itaa wreng. 
b CorrolAtloa b a t aaa u Ztaa oad (Vaat - Ztaa). 



^3U, 



f«our 



1» 




4. A aayioota for co^aliiac opotatiaao (♦ m4 -) m Jj*^ 
u'^im beUo«. Xa^UAM do polat U ttds ao^WMO atero 9*^^ 

llbo 3 ♦ Q - 7 iaaW flat ^«r. 



^qu^nca for yacblna 

:^ * I -□. 3 ♦ I - □ 

A. (haro) ^ > 

2 * 5 - 5 ' 3 * ♦ 
^1. (ban) — ^ 

^'•2 . 1 i ^- '^ .'d 
c. Omwi !_>. 

4 --» -□. ' - ? 
D. Qmvo) * b 

4*5 -, 3 ^7U 3 - 4 

I. Ch««a>-r-^ ^— ► 



' Difficulty Correlation 



• Oroup'-,, 
Coaparlion . 



«10 coU a^b atata aa objoctltra of tba alaaaoUry oatbaMtlca 

for aoeb objactlva iodicaea tba grada loral for oblch It U «»"«o^p 
, ap^prlata. Difficulty Carralation ' C&«pAriaon» 

l^/}Ab^^ to mltiply 2- 3-di«it ounMra by 2>dlslc i 



Coaputa with dacUal fraetlooj' 



.•'V7 



-13 



^7 ■ 



□ 



5. Vbiek of tba foUoarlat aodaAy.for oultipllcaeloo afforda tba ooat < 
oatural tlluaeratioa af tba a^ydativa propotty of mltlpll«atloa7 , 



A* lapoaead additioa 

1. Ibabar liaa 

] C. tcacha of bloefca. 

^ D. Araa oodal (frfph papar) 

I. Uaaar aaaauraaaot 



.?5 





Croupvoblaeta ^o Uloacrata ^2 



(3*4) - (2+3) + 4. 



SI 



Sovaral chtldrao la your daaa (frada 1) haira problaoa »>lch ouoaracloo 
aad additioa. Howorar, you faal you auat aova on to aubtraetloo of ooo- 
dlflt maibara. Wblcb of tba foUoviag chUdran do you -akpact vUl bavo 
tba aoat baalc troubla undarataadlai aubtraction.T 



A. Aay who eonfusaa 3 aad C< •'^7 . 

S I., billy «bo doaan't coaaorra mabar. 

C. Carol «bo la ««ak oa bar baalc addition facta. 

j!ti D. Dabra vhb ^a bock to 1 wbon aakad to '*eouat oa.* 



.28 



B. Bddla «b» doaan't eoocontrata and oakaa all fciada of 'arrora. 



=12 



ERIC 



Tba abovo/dUiraa a«M»ta aa approprUca i«y ta Utrodoea vhlcb 
af tbo foilotfiatt ^ • . A 

A. Tbo *%laaia«tfaeKov'* approocb to divlaloa 
'I. Tbo "ropoacad addltlaa'* fipprooeb to oalcipUeatlaa ■ 

C. oTbat ■ultlpllaatioa u la— rattW 

D. Ttet aaHtpttat^ la MMtbMiw aaav oMUloa 
I. mm ot tiM Aaoa 



u. 

I, 



Vbac 



vbuld yoa oxpaet Judy Co «aie' <or ^ • _k • (""1 ^' 
' ' 7^ 21 I — 1 



Cha 



orxor pactom of bar pcarloua work lookod 
Uka chla: 



77 



^ Plfflenltr 



Qroup 

Difficulty Corr>l»ttOP Cow^mrlxm 



ffht^ of Ch« f«lla!iriag b««t dMfirlbu tbt utSwMClca cootcnc of. 



ftmki 
















z «■ 














1. "fnak^ 


it i 



.H9 



.18 



g that wr? 

IM« «r« OMVU ^obI«M of Cmtss's wtIl vlck dlvUlM} 



A. )k)«c <«i»ctiaas ar* straUht coivumcIm: than u* • fw qoMClm 



•yes. . ■^'"■•■^^ 

I Ki^iirirtmi. «OM«pt« tad wor* probUas in «U 



ly^ ltaflt foMtlou ■t«aUte I ifi f ■ ft imt that* u* • fav 

C. Lnara an' • fa« co^tittoa pn^UM: aoaE of tha taat «aaaUM.>' ' Jf 
pnblaM aad soocapca. . • -^^^^ 



I.' Ifaa casta -wrr ao aush amg frada Imla and taac p<AlUUra thai 



I of tha abova appUaa. 



.62 



. 



67 
42 



n 

7 
7 

^7 
7 



3/IH9 

6. 
i 



Which of tha foUowloi baac daaeribaa Gaorga'a aelili»Min otf 
ehaaa flvo problaaat qq . ji£ 

"A. . Oaoria |oc all f probXaaa eorraec. 
t, Gaoria aakaa arrora aad vlU probablr ml»» aoac loo| 
dlVlaloa •xarelaaa. 

C. Oaarfa aakaa arrora buc vlU pnbablr oal7 cartala 
lone divlatoa asarelaaa. . 1 

D. Oaorga aakaa amra vlth laa« dlvuiao problau chat 
•aaaltttlr 9*tft%. 

•. Caorga goc tha aajorlcy of tha problM eerract aad hU . 
arrora vara dtta to faaXty raeall of baaic aultlpIUacloo 
facta. ' 



Uhidi U a lood Mr CO lat*odi»a fladtaf tha araa of a toataaiujar 



.30 



XT 

(p<.006) 



tta waloT aaaat of tba chip cradlaf §mm in r aa rhin g placa valua 

' ^. ^ ; • • • ' ■ • ^ 

A, ChUdnn'caa laarblata of diffanst baaaa. 

. I. OiUdna caa aaparlaaca ptaca vsloa bafon fotaal Inatnetlan. ^ 

C. Oilldraa as laam ta haadla aueh &rsar ouaban thaa waf oaca 
■ thofbt.. ^ . p , 

9* Iha aolorful ohlpa an aavT Incasfatfhg ta childraa than rogular 
drtU ^eintUa. ^ if> 

t. OUldraa caa parfom fwpufaMww vlthout harlac aawrlaad tha 
baau facta. .A ' , .36 

23, Tba poa'ltloa of tha Madooal Couaeirof Svparvlaora of Kathaaatica 
■U tha& tbp can of tha infliaMyy ■ coxriqiiim aboold ba ^ 

A. Abatzact zaaa<4ls|. •V.'v 

1. -Baala facta. ^ * ' 

C. GaHpncaCloQ. 

t. rrobl«i aolvlBt. ^ ^ \^ 

U. Iba alngla aoat l^ortaat Idaa in davaloping 
. a£ iltlpUoatlna of ouban vlQi wnr* than « 

A. that X l^tba sOtipllaaclva idantltr. 

a. aba iiMif ■rlia^T ® 



XT . • 



^8 



atttdadfe 
la dlsi< 



QOdarstaodlng 
aa dlsic la probablr. 



.76 



. .31 



If. 



- A. nc Muan ctlaa tha ragion. 
„■. Uaa a «Ur ta aaaaum tha sidaa 
(C, Dna a diagaaal ta « 
)0. Start with tha fMwU A K 3 '. 

VJti^ib— a< tba aba»a. ^/ ,.,'0 , 

" ilhiab it tb% fallnrtat ta a Urtln^ i< ■^T'? *^ 7^ ' 

Ih^HiiJ iTaidar eioTuaaat l«rt& ta hi^ct % * J ^ 

A. Xtaala. lyaboUa, Ia*atlva r 

I. Caacnta, hra-«paratlj9«al, rtaaal 

C. laaatiiM, leoale, Syi^Ue 

B. teaatl^. Sy^Uc* . leaola 
I. Pn-oparatlaaal. Cooanta, 



la^O^na'a tax«a. tha 
2-dl^c wa^an la aa aJwU of 

4I frladpla laandAt 
° .Chalalas 

C. VaibAl aaaociatloa ' ' 

D. Mtlti^U dlaerljBlaatliitl 
g.' Coocapt l aa rnim , 



of aai algoritte for aubtracclAB of 



.26 



XT 

(p<.00l) 



. XT 

(p<.oai) 



0, tim dlstrOvsiva Uv. 1^ ' - ^■ 
a. 'te aaad far •)pUaa haUar! la rh<>trnirf partial product. 

1. Iba aaod t» argaalaa a«d haaf track af "aarry dlflta". 

, ' ; • ■ ■ ' ; ^ 

7, Vbiah al t^ falla»U« typaa af r«a«La*aa aatlvieUa U ^ 
y „M(iin< ■ MtiffUTT ptai^M'ilaltd' to UacmU^i 



M Iban an a Wt of ooparatitlooa about taachlac probl« aolrtas to 
• SSrS- uiSb of S folliirthi COM baUafi U »at naarlr truat 

A, 



dUIdnm an ali#aya tuxwd'off Vr otory pceblaM. wOaao tha 
prvblaM an traaal«*d Car tbM. 



Childraa ahould aat ba altaaad ta verli aa a pr«blM imlaaa tba 




OlXdraa tbaold ba givaa pnblaaa oaly aftar th^ 
cha al««ntte wbiabjrUU rapU aalittlaaa. t 

D. CblUraf abaiili ba lai u a r a n i 00 a^^j^a ynbl—a tm tbalr 

1. Miat of problM aolTlaf im aathamtlea •a'parforalag cba right 

. —v-tatlaa. : * • 2, . „ 

toaaarch ladleataa that all oWtha foUoiHat appnachaa an oaafal 
iTtaaSliriblldxaa to aol«a>^laM. Which of tbaaa la aoat lapcrtJatr 

A. TaaA childraa tba 'NMatad'itvaa aaalyaU" ayproaeh aa a aathod for 
aabrlat problaaa. ' 



A. riaea Talaa 

S. MiltlpUAatlaQ' U npaatfad d^tlon 

C Dlatrlhutlira {rrlDaipU ^ 

«D. ItoltlpUeatloa facta " 

I. AdditloB facta " 

Ublch of tte folloalfl« aould jfi^ ba cooatdarad aa part o; tha 
liJiljfaiiit of tlM Idaa of cardinal OMbar, atach ad tha co^pt 
«£ fivaaaaaf 



a. Ihaah childraB V aa iu aaia of ^naatloaa to ai 
m thfr aolva problaaa. 

C. Ciw childraa a laria K^ar of varlad ptablMa. 

D. Olva ebiUrfo aa u ppi nl iai f ty to act oat problaaa. 

I. 01^ ahiUraa a«N probla^ orally aad otbara in vrlttaa form. 

. • ' -75 .33 • • 

22 'AiLeh of tha £olleali« U tha aoat dtfficalt for olaamtary aehool 
ahl4draa to mtenilaadr. 



ERIC 



A. 0 > 0 

a. 0 ♦ 1 

c. o« 0 

.a. I a 0 

^.1. V« I 



.83 



.20 



(»<.oe3) 



■ a! » Iteaaaxtas . ^ j ' .23 

C» Claaatfylas > ^ ' 

D. Ordariag />' » 

I. Jtoaa of tlM abotpa * ^ 

a 

U. Which of tha follorlat lo*«t uaaful in balplns chlUran 

4 uaa tte algorltha for mltlplylss Urgar oobanT 



.ii3 



A. Hlsitm M^in af aata ta dataialaa if tha tata an a^lvalaat. 
■a. atarlj« a aat wlCb 5. aaabara aa A aad l aara. 

e. Vraatlalat teadi« tba aMaral -^v* 
i. Starts r^^toraa H aacd vltb ) aai^n. 

B. Tlwrf fylat aatd «lth ) aa^ara. 

tin in ding ta Ka«atiaa atadlaa, tAat U tba ordar' df UmiaM ■ 
^atiMOnal fim of lai^lA aa coa^arad to ooaaarratloa of aMrooaoa«a? 

A. CoaaanratloQ of laagth'laamad flnt. ,53 ■ 

g. Gaaaarvatloa of aoaarooaaaaa laanaad flrit. 

C. Both typaa of coaaarvattoa laanad alattltaiMoiuly. 

a. Vo pradlctabU ordar in laamtng tha two typaa of coaaarratlao. 



31. Tha araa of tbla abaat of pap«ir <oaa alda) la aboMt* 
V »• ' ♦ . 

• A.^ 7 a^uan aatan. .3114 
I.-. 7 a^aan atlUaatara. 

C. 700 hfaaza nanrlaatan 

a, , 700 afMM aUllattan 
I. 7 1 



'r. XT 

*(p<.ooi) 



86 



. r 



/ 



(«) 

Cb) 
(e) 



U sHm for iMotlac dM e«l 

.3k 



.36 



VroklM AS ^S. (lt«f OM 1# 4«M f«r 7«u. Dr«r la clM UWi 
for tfp* 2 and 3.) ^ 



A. U) mMi 0>) totAtbrnr tollamdbr ic), 

B. (a) folldiMd b7 Cb) Md (o) tofBChar. 
C Q^Smqf (e) eottttter «oll««d by Cb). 

D. (•) . Cb) , (•). * 

, MCana gra4« eU«a tJ M»AictlB« « •ortT' VhUh of tU 

«MMpta (Mi. wdtra. w4«) mo 70a lacniaM wMiBcfallT 



P. 



.77 



A. All ChXM. 

. B. Vmb miim» 

C. M*4t«B ani •o4« Mly. 

I. Voam. ' ^ ■ ■ . .\ ', ■ . 

IWv icypm» of acMUractoA for chtldran 'glftad la MChaMtlca ha:»« 
tam UMidfUd. la vsrcteAl aacaUratioa cha chlldraa ara lacroducad 
ea cfaa toylca «4 taaa mtartaU fzw hl«)Mr frfda tavala. ta 
harUootal aeoaUtscioa thkj an .. V « ' 



lavalwd la pM.r Caachlat a/blvlclaa. '3^ 

actnailT pXacW la hlfbar gradai^ for a a rh — a r lea. 

glTva ptablaM «U acclTtdaa whlob rMulca laal«bc aod 
••yhlatlaacad ayfUaacite of eha'uch ac tlulr ^ fn4a. 

glm rttydoaUlUty far aUaa t aaa aactvltUa tialat aach 
MMh aa aaLlaotlac aooar* ^ 

^VM/aatlTttlaa alallav ta thoaa of dM raat of cho claaa 

b«t t^lvliv bloat aia*«r« md aara aaHyllcatad oaavutacloiu . 



Stmp 2 



tit ^ 



Stop 3 



Difficulty 



Oa th^ naxt dm pa|(£kJoa wll^lnd two aeClvitlat. A and B. 
daacrlbad. Tou ara a fl^ frada toachar aad ar* 'coaal'" 
ttaiai aach -of tbaao la, your dlaaarooB. Evaluata aadi aei 
aitf .da#ida wbachar 70a. will oaa It or not. Your avglttatloo 
•hoald Includa diacuaa^A^ of ; . 



(o) 



tba.prob«bla objaeelya(a) of tba actlTity \ 
tba Talidity and uaafalnaaa of tba acciVlty^luf^ ^ 
,a maaa toaard attalBla^ tba objaeelT«(a) 
tba a^roprlatjnaaa of tba obJa«tlTa(a) and 
tba aetlTity ta tba firat itrada larral,. 



39. Tba proaaaa of «oMitli« abjaata U aaaaacUllr 




A. 
B. 

c. m 

0. a 1 



k 1 

itiaal pi 



.58 



.25 



3». la fbat ordar -wU tba fallartui ba aaaaldarad^la ^ba davaUf— at 
of addltloa. aubtxaatloa. aiatiplUae^taa at dlrtalaa of ababa 

(a) Tba alforltha for coaputlnf - 
Cb) Tha concapt af tba oyaratloa 
(e) Tba baaU facta ' ^ 



itaeord TWIT avaloatlona of Activtcr A (yal^) aad Actlvtcv B (pink) 
oa tba ahaai;^balaw dia daaerlptioa of "tbua'aotlTity. You mmj oay' 
■ tba back of tba abaae If'Tou aaad:^a»ra apaea; ■ V> 



aa tnat pat* 



1^ 



Act 1^1 tT A 

WatarlaU i A ^paix of dlea. aoa blua ^nd 



A. ^ , b . e . .-.v 

■ 0 \ ' . . • 

B. b . a . c 

'C. b . e . a ^ 
D. 0 .' a ; b " 
- B. a . b . a 
.v;^?. lata ara 9 aubcffaetlaa problaaa warktd. by JoKai 



.31 



rx 

(p < .01^) 



''""^^ ■ " 

PiaertDtlon i'Two chlldraa play th* B«iia ^ ^*lr^i> CaA aliria 
"""V ^ BATUuac 0 on a nuabic^Una* Ooa child 




0 on a nuab'i^Una^. Ooa child 
Td iubttao^i>Wa yblua aJitoa^ni eM . ^ 
T^ha val*a'vatMJBiin()oK*^ha.'rad df^ 
' aarka r tha' . auai»i« h f. •. un 1 ti .. . -1 v^»/ "•. 1 , * 
^ dlifaranea^ *If . th< dl^fertAcai 
ttzkac la oovMyte tha cizht. If 
j'4aft. PUy'ifiiMl^i with jba 
; lbtna. Tha fl||^ playar to raach , 
ig llna vlaa tha'saaa. 



Difficulty Corralatlbn 



79 



41 

-11 -2' 



334 

- 43 

ITT 



7f3 



tfluKft^'aikcKat; would you axpact Jofaa to g^a to tha problaa 3627 




A. .377* 

C. 323* . , 

P.- 3374 

K. Iloaa of tha abova 



.03 



-.03 



What w»ld you do to halp Johh corxiMjt hi* arxorTCWrlta your axpUaitton 



balaw.) 



.58. 



rx 

(p < .030) 



■ >fctarlali i 

PaaerlPtton-. 



8' 



rUittla ba»^ af Oilaanalra roda.^ . ^ '.; 

Chlldran play tha tmm In palti. Tha flrat ciklld 
chooaaa a aon-«hlta. rod and plaeaa a ahorcar rod 
■ balaw It. Tha oacood pUyar.auat chooaa tha rod '* 
which whaa placad irlth tha abortar rod wuld^taaka 
a "train** aa loag aa tha firat rod aad tall tba 
'^KlBua atosy" ualng nuabara. Than tUa aaccod 
child chooaaa a pair of roda axid tha flrat tiilld 
■uat chooaa tba aiaalag rod and tall tha '*aiiiua 
atory". A pUyar gata <ma point for a corract 
■ateh and tha approprlata *'aimia atory". If tba 
coTxact aatch "alnua atotij" ara not glvaa .». 
tba pUyar «tu> choaa tha roda gata tha point, 
flay cootlanaa uatl^ ooa playar aeoraa tan polnta. 



.30 



'J: 




J2-U.-9- "15 gai 
. "to flU 



. . ...^ ir-^'-^^ . -.- . - 



HO * 

98 i 

.0.05 
0.1(1 



'^fii^T of 8dM«0t».- ^ 



■.ij- 



-.7 





and (SMt Itm. 



a UfTlmiltr ia y iuinlaii of mttj«ota vtao.ni thit IIm vn»( 

b CovT«Utloa titMHi Y%Mt and {Utt ' Itm). ' 

o : Bm' AppMAis;] 

"in ^ claJi of U fti^nt*; 00' r«r«ot 20 point quU. th« >Yera« vai 

Xfl, 3/ 17, li/ 19» ■ Joan'. .cor«T 

■ ' - ■ .22 • .18. ' 



• ■■ ■ t ■ f » - 

7 



5"»^ Xt t*lt.i B67 d^it.'.'&iiBbtr'th. pi«t.'of a book. (Pa4« 9 uj«i oo« dUlt, 
PM* 37 uita ti/0,f(U4lt<, ate.) , 

A. Bow Mcy pacu -'^i^^tlwr* ^ ttM book? « 



A tr«in that If oo«.«il« lon« 1. trmvelln^ 1 -nch 1 ulnutei. ifol" ion*; 

do«« ^t tAlta thl. trmlfl to paia throbch a Z'oll^ tunnel? 



.uo 



.28 



; . • ■ . . ; . / . , 

7. A ear tr«nl.,?0,000 alias on f Iw t^raa which ar« rotat««l so that each Ifi u\ , 
UM for tte MM disuaeo. How Mflgr sila. U Mch tir« in u««? tfu< t& 

' ' ■ ■'^ . 



(p < .001) 




ftath 106 •. ^ 



'a. 'whtcD^of tb^Viton«vW. <*a folded t9 Mk« 



5 



« Cl^ (ii^ti» no o*«rUp!^) 



•.V- ^' t; 1^ 



X 



■ -.A.-:- 



I . ■ • » 



>roblMi Bolvlas t«tt SUUatlci 



FottlblA 'Bcore 

ftadber ' of Subject* - 

Itow) " ^ . . 

StwbWrU Deviation 

Av«r«0e Item > Total Correlation/ 

Averaee DtCficulty 

Iiit«rml Cooal«t«ocT lUllaMllty 



■ , . ' . Appendix 11 

InterooxTftlAtlona at Aoft4emlc Back<rouod Viulable* 
with Criterion ^telAbXe* (Y««>r 2) 




^ 10. A 10 foot by 20 foot ■r;ctaiVpil*r-"TPfii U^'o J^^^.,^' jj^,, , -.-^m / 



.ueB •111 tt-colt Tn' M" /jf ^7-^- ■^•f"'-'" ■ ""'"'^■^rtTm^^ tlia!| 7 

V- 



Expected 
M1Q& Grade 

CoUefie 
Nftth Batlne 

Tears of 

■H-5- »th 

'ATer««e H.S. 
mth Orada 



Coocepte 

criterion * 

■ .1*3 

.17 • 
• .13 • " 

. .36 *** 



MetlkpdB 

Crltarlon 

.k9 **• 
.22 •* 

. .01 



Prob. SolTlnc 
Criterion 

* .31 
.22 

.28 

.25 

.?7 



XT 

(p < .CTil) 



■"■■Sir 



WhaiJ^A the-i-leMt you Aould.epead ^*f^^ 



n - 137 
• -p < -05 

»• p < -o;- ^ 

p < .CX31 ■ 



AppenllJc 

Interttirel»Uon* of Attitude prete(t«« Attitude poetteeti end Criterion Measurei Teer 2> 



Teaching Teadtlne Elea- Klea, Sc«¥)oli i iwaang lv^^m^ lu^. 

^tici mtbemtlce School ChildTw" Chlldr»n ■ ifcthe^tlee mtheaatlei School Cbildwm Children 



Sctymll 



Tvachlng TeachlAS Xlxm. lOn. School 



Teaching' ;'a 

ref4:hlng ile£. 
School Cb^iren 

.MBnte^ccbdtU v' 
Qilldryp 



•?2U 



Crltcrloo »te»iur«s 
I coooeifte Methodj l 



Tear Til ha >4ith^tlca 
Telii ii ii^ tQefi. 
^cbool QHllreo 

n— ntary School . 
QiUdren 

-s 

Conoepta 

Mithod. - ^ 
problea Solving 



.65 ^ 

-12 

.18 
.08 
.28 



.10 

.36 **• 
.1*6 <H« 
.21 • 

.12 

.05 
• 05 



.17 . ) 

•rr • 

.2!* 

gf.l7 • 

■ .00 
.12 
.12 



-.05 
.60 
.oe 



-37 
.16 " 



-.19 * 

-.01 

-.06- 



.22 
•15 
.29 



-H3 ^ 
-.07 

.07 ■ 
.69 
-.00 



:o8 

-.05 
.16 
.10 



.08' 



.'A 




n - 137 fbr aU MlXt « 

• • p < .05 ■ p < .01 



< .ODl 



89: 



■ t 



tot fo»t Ttii Atti%qdM \v 
for XaitUl Pl f ffi i » w la *»l3r r ' 



AaalTili of 



of Attltua»rf .<»roup (T«*r2) / 



Attltud* iomim 


< 


Qroq T 






. 31.60 


32.^ 


Soore* 


TMchlac MftttaM»tiofl 




35.30 




iiiLiaiiA n— iit>fr Bcbooa 




36J* * ■ 




nrUTT •oAeoX CbllAm 


31.77 


32.07 • . 


Vitus Bobjvcta 



LL 

iftiltivMlkU Awii*«lo of Covmrl«nc« of pb»t-tert 

ChlXdr«a.PP»t««t M C<wl»t«« (T««r 2) 

Teat of >i/»^ Mlty of R«Krg»«ion 
NtiltivmiiAt* 



TMChlns Kfttbufttlca. 
ffoMna CLuMntary School « 

IlM>ntr-rr BcbooX Qxll&rvn 



Te«t of ProffT— Mffergncea 



T(B,256) 




p < 


0.78 ' 




0.620 


r(2[i3i> 


*°B 


p< 


0.&7 


13.00 


0.U2I 


0.08 


0.U7 


0.919 


0.25 


1.95 


0.77a 


. 1.1*6 


jJi^.lO 


.0:^37 



MuiUvnrlatc 


• 1.93 




V< 
0.101 


Univariate • 


F(l»l33) 






mthMtlcs 
'Ti^fhli* Mlkth«»tlc« 
TM0hl;« SXtmntKTf School 


1.37 
. 3.61 ■ 
5.7S 


20.UU 
19.67 
W».t»8 


0.21*4 
0.060 
0.018 


Chixajw 








IlMMirtTTT Bctapol ChUdrvo 


0.29 


2.9i 


0.591 



• 1 
136 



8«fl) >ct« X 272 
tMtlasAroszva 



IH3 



128.89 
.5609.3»» 



116.12 
1-32 
1509.88 



7365.55 



128.89 
UI.25 



3.12 



58.06 1jo.«^6 
0.66 0.12 
5.55. 



flouro* 
0ubj«etfl 



rtT«z«B X Tattlag 



■ 1 
136 



2 
2 

272. 



32.50 
1957.97 



' Wt.50 
1^.55 
; 1061-59 



32.50 
Ik. bo 



22.25 
7.26 
3.90 



2.26 



5.70 
1.86 



T08U* 



HI3 



3111.09 



P< 



.01 



Sourc« 
□iibjeeta 



1 

136 



Wlthlzi Siibjacta 

TMtlne 2 

rrocnnxTaatlac 2 

»ctbJ«ota X 272 

TOttL ^13 



lii9.70 
'2618.00 



26. UU 
17.52 
I5U0.6O 

k352.32 



lb9.7<'- 
19. ?0 



13.22 
8.76 
5.66 



Appandlx 

thani, StudArd Danrlatlcoa^ and, I-Tut« 



on Int«rrl«« 



I^i* t)r Oroup (Tmt 2) 



47.70 



2.33 
1.55 



P < 



X3 



I. Qoals. ObJvctlTM 



Bow would yvx i«flk th« fbUwrlog gpmU in 
to w iTMnttrr school tMkcbtfT In Uim of ,th« - 
flvmi tb»tl»« durli« th« lArt t» gQ»rt<wT 




iaqiMDClX« of 1 — Twlm 



[ftadM^MDClOB of iMTBlaS 



■fcljii^wiiiliMtlaa with 1 toil if— 





W Z 




■a T 






» 


z 


8D 




SD 


t 


df 




2.00 


1.XX) 


2.25 - 


0.96 


-0.58 


21 


.567 


2.09 


0.83 


2.^2 




-0.77 




■ .V52 , 


3.09 


1.1k; 


2.33 


1.23 








2.82 


1.17 


3.00 


1.13 


-0.38 


21 


.708 ' 



ft z 

; SD 
2.75 1-06 

1.50 o.^ 



Progiw Y 

_ o 
X BO 

3.00 o.hn 



I.' 



t 



'zii. BoaouxG«a^'pnd AetlTitlsa 

A. Bow'^ou^d nak onter tte fb lln r ln g In Xmtwm at Inf^uang* 
on jpur lM«ilJ« tixla a«>W r In of •omit of tljsi 

xou •ptirt vlth Mch tttU aqni^TT 



Itatbook(a) 
Taaehtn ; 

MmlpulktlTa MttarUM • 
rtvUn in Mblio Soboola 
T%Uam atttdntt 



p < 



■fk 



Infinanc* 




— 


Procra0 Z 

X ' BD 
3.17 

3.25 1.60. 
2.75 1-60 

2. U2 0.90 

3. *2 \M 


' Profraa Y 

X BD 

2.25 l-H* 
U.25 1.<S6 
3.50 1.09 
3.33 1.30 
1.67 0L96 


t . 'df p< 
1.81 22 ."OQ^ 
-1.81 22V ..085 
-V3^ 22:, .193, 
-2.01 22. • .057 
3.28 22'' .003 


PiroSnM Z 

z SD , 
U.33 1.37 
3.17 0.72 
• ' 2'.9e 1-38 
7i.k2 a^c ^ 

.3.i7 1-27/ 


7 i> SD' 
3.3«^f 1-61 
b.58 J 0.52 
2,7!fv 1.06 
1.7!f;o.75 . 
2.58^ I.2U 


t if P < 
1.6U 22 ..116 
-5.56 22 , .000 
«.33 22 .7*13 
-L26' »22 .219 . 
1.11* ^ 



82 



•aourc* 



tf Ithtn IHibJ«0t« 



1 

136 



SubJ«et« x . . 272 



2k.6l» 
2703.53 



2U.5e 
5.99 - 



iil23.90 



2k.Gi / is 

19.08 .* . 



12. ?9 . JIH? 

5.ce 



■1. Uav did tot MthMAtiet pripumtion ovor th« iMt ^^""^y covpaxM in 
It. tlM ao^'^uality vlth oeata&t pftparmtlon in oth«r oroM? 



^3i. mth > other Ar«a«\ 

2 : Math - Other Aroaa \ TIao 
L 1: mth'< other Are&s Ltjuallty 





prograa Y 










3c ^ SD 


t 


df ' 


P 1 








17 


.i»0) 






O.VJ 


17 





mil you h*v« TEEPT^imS 0-Ko) 

Hov did this school . «3q;«rlence cohere vlth the 7t!CP? 

^Co^pariBGD of this profrasA 
vlth IHEpj 

3: thla progxma >;.'j±EP ■ / 

2: thla procrW *''n7 il*Te rttP 

^ 1: thla progr«i»' Vr£P / Coipara 



Prosraa X 


Profiram Y 








X SD 


7 SD 


t 


df 


P < ■ 


1.00 0.00 


1.00 0.00 


0.00 


22 


1.000 


1.50 o.Oo 


l.OO 0.?^ 


1.70 


02 ^ 


.111 



111, Outconea and Evaluation ' • 

Vfhere vould you si&rK each of the foUovlng so as to reprc::ent the area ^ 
vhlch you have'Xearoed the moat? n 





Pro^raa X 


Prograa Y 












X 


SD 


X 


SD 


t 


df 


' P < 




Problea Solving 


7.83 


2.25 


6.75 


1.71 


■ 1.33 


22 


.198 




Concept* * 




i.aa 


9.03 


1.3^ 


-0.90 


-22^ 


.380 




Methoda 










-0.52 


22 


.f08 





Would you participate In a project like thla one If the chance to do 20 < 
up.agalnT 



Would you reo 



0nd thla experience to your frlenda? 



definitely not ! 
definitely yea J 



X. 



Program x 


ProGran Tf ! 






/X SD 


X . SD 


t ' df 


P< 


3.fl3 1.27 


308^ 1.00 






3.*t2 - 1.50 


3.sa . i.,a 


-0.29 ~^ 22 





• V 




.91 



"0 

ERIC 



\ 



83 
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